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CHAPTER I. INTRODUCTION 
This Study deals with agricultural quantitative planning 
at the region level. The region under study includes the 
Curico, Talca, Maule and Linares provinces and is known as 
the Maule region. The region is located in the Republic of 
Chile. The generally depressed economic situation of the 
region poses a challenge to the ingenuity of the planner. 
It is to this challenge that this thesis addresses itself. 
In order to suggest a more flexible approach to present 
planning processes, a linear programming program is inçle-
mented. The several hypotheses iitçlied in the Chilean national 
plan (41) are taken up one by one to observe how they affect 
the value of the criterion function in the different programs. 
The main hypotheses are related to technological change and 
investment and can be conveniently summarized in two parts. 
The first is the hypothesis of a steady change of yields during-
the 1965-19 80 period. These increases or decreases in yields 
have been calculated on the basis of a more effective use of 
fertilizer and the results obtained in the experimental 
stations. Some of the crops are discontinued, or their 
yields diminish or stay at the same level during the 15 year 
planning period. In addition, the postulated increases have 
been examined in relation to the fertility of the soil in 
each of the four provinces chosen for this study. The second 
set of changes is concerned with the augmentation of the 
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irrigated areas in the region at the expense of the drylands. 
The investments required to reclaim drylands now occupied by 
cattle, sheep or crops will affect the production techniques 
now used by the farmers in these areas, since the avail­
ability of water will allow the use of more fertilizer and 
improved seeds and machinery. This study addresses itself 
to the problem of finding out the variations that occur with 
these two types of changes. The national plan also postu­
lated commodity price increases and decreases, and these are 
taken up in the different programs as indicated by the national 
plan. Additionally, the number of commodities is varied from 
period to period in the programs. The central objective of 
this thesis is to uncover, by use of linear programming 
methods, the best use of the scarce resources of the Maule 
region under the postulated conditions. To accomplish this 
end, data regarding prices of products and inputs was col­
lected. The technical coefficients for each of the crops 
and livestock activities were assembled and each of the 
restrictions was tested for consistency over the 15-year 
period of analysis. The assumption of a different production 
function for each of the four provinces is reflected in the 
calculation of cost data and yields. For exaitç>le, the yields 
of wheat were calculated for each of the four provinces in 
both irrigated and drylands. According to the national plan 
there were three levels of yields used, one each for 1965, 
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19 71 and for 19 80. In addition, a new set of yields was 
calculated, based on the 1965 yields and the mean and standard 
deviations of agricultural products at the national level 
over the period for which data are available. Table A.54b 
indicates this. To illustrate, we can indicate the number 
of wheat yields per province, each of which had a specific 
purpose according to the stated assumptions. For each of 
the four provinces there were 24 different wheat yields used. 
Scarce resources and prices are also changed in a similar 
fashion and the specific changes are described as they occur. 
These changes in the data were carried out using simple 
conputational programs developed for this purpose using the 
Omnitab programming language (10). In addition, the available 
linear programming routines permitted the formulation of pro­
grams that approximate the actual situation. 
The Maule region in Chile symbolizes the internal eco­
nomic challenges facing the Country. While Santiago in the 
North and Concepcion in the South have developed into highly 
urbanized centers with higher income levels, the Maule region 
remains relatively stagnant. This thesis examines certain 
aspects of planning that may evolve into detailed proposals 
at the region and province levels. Planning for the region is 
not a novel subject; the macro level has been studied by 
the Central Government (50) and has been related to other areas 
through its inclusion in the general country planning pro-
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œdures (41). Micro studies are available in connection with 
agricultural production (39) and the multiple use of resources 
(49) . The fact that there exist several ways to design an 
acceptable plan for the region inply the possibility of 
synthesizing the several approaches. This task is left to 
other researchers. 
The population of the Maule region is highly mobile but 
the region's economic performance has not been good enough to 
equalize it with the rest of the Country and in particular 
with the more active urbanized centers of Santiago and Con-
cepcion. Salary differentials operate over the labor force 
in a stepwise fashion: the workers start their migration from 
the countryside to the loccil urban centers of Talca, Linares, 
Curico and Maule provinces, and from there new opportunities 
are sought to the North in Santiago or to the South in 
Concepcion. In the period 1952-1960 there was a net migra­
tion from the region of about 24,000 persons (50, p. 31). 
The connection between this movement of the labor force and 
the conditions restraining the development of the area from 
without seems obvious via the pricing system. However, it would 
be unfair to argue that the policies of the Chilean Government 
have been logically wrong since the conceptual framework is 
a sound one : the policies of the Government have had the 
purpose of increasing production mainly through controlled 
input pricing. The prices of agricultural commodities will 
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be increased slightly during the 15-year period of analysis 
(41, pp. 230-286). The profit incentives are assumed to 
operate on the input side while the prices of the main agri­
cultural products of interest are controlled. The logical 
nature of such an arrangement can be fully understood if the 
conditions of all-around well-behaved functions to obtain 
maxima are fulfilled. Then a coirçetitive equilibrium situa­
tion with a fully determined system of prices is possible 
even if those prices are set by a Central Office in charge of 
pricing (34, pp. 49-55). The validity of such an arrangement 
has to be examined to appraise the efficiency of the opera­
tion. The numeraire chosen is the Escudo price of the 
commodity wheat because it is one of the more extended crops 
in the Country and the fact that it is very important in terms 
of the total value of production of the agricultural industry. 
The original numeraire of the Chilean economy is the Escudo. 
The price of wheat is a kind of second stage numeraire that is 
always expressed in the Chilean currency. The empirical deter­
mination of the relative prices of other commodities, using 
the price of wheat as the numeraire, stems from the considera­
tion of the price relationships observed in the previous years, 
the areas cultivated in the past, the present yields and the 
agricultural production goals for 1971 and 19 80. Numerous 
other factors weight and balance the price of wheat as one 
unit that serves as the standard (41, pp. 230-246). 
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Alternatively a group of products may serve as the standard. 
The likelihood of such procedures being wide of the mark by 
a large margin may be judged by the fact that technological 
change does not affect the marginal productivity of the 
different commodities in the same way in all producing areas, 
and the signals that the producers can send to the Government 
for a change in price relationships have a considerable time 
lag. It is even more hazardous to predict price movements on 
the basis of future technological change. The task is not 
impossible, however, and the dual prices or value of the 
marginal product of scarce resources may in^rove upon the 
methods used to date in Chile. 
Chile offers one of the most interesting cases of in­
flationary processes where the reactions of the general 
public are geared to price changes in such a way that, in 
lottery fashion, the results that obtain have a definite 
expected value and the gains made by one group or another 
are played over and over. The Country has had now about nine 
decades of continuous inflation (14), and the price distor­
tions that may be observed are quickly offset if they pro­
vide an unduly high advantage to one group or another. 
Either the public is not concerned with the real value of 
their cash holdings when prices change, or it may be that 
there exist uncertainties as to which way the price level will 
go. In any case, for three generations now the Chileans have 
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lived with an inflation that nevertheless permits the func­
tioning of the econoiry. Price and iiiçort controls as well as 
inflation distort the relationship of wheat as a numeraire 
by adding a time lag effect to the activities of the producers 
from planting to harvesting, and by affecting their trans­
actions, especially if wheat is not paid in cash when sold, 
but in documents that are honored two or three months later. 
The effect of exogenous variables such as the sale of 
copper and other minerals may be felt through the importation 
of foodstuffs and industrial goods. This results in a pre­
carious balance between the need for industrializing the 
country and the requirement of keeping the price of food­
stuffs in line so a relatively low salary level may permit 
the continuation of industrial development. In handling an 
economy the Government may inplement legislation that ulti­
mately will be inconsistent with other goals. The aim of 
employing as many people as possible in the countryside and 
the ability to import labor-saving machinery without charging 
custom duties is a case in point (5^). The inconsistency as 
such is not an unsurmountable obstacle. When such a problem 
appears, there is room for the calculation of the correspond­
ing trade-off in the form of the first derivative of the 
relationship between the conflicting goals. This will provide 
an estimation of the cost of importaing more tractors in terms 
of unemployed labor. At some levels the unemploymient cost may 
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be zero. What matters is the awareness of these possibilities. 
Chapter II describes and analyzes some of the highlights 
of the Chilean econony and their bearing on the development 
of the region. In the same chapter the region itself is 
analyzed including as much as possible at the province level. 
In Chapter III the planning procedures used in projecting 
the country and region supply targets are analyzed, together 
with institutional aspects of interest in the analysis of 
the region. The results of the analyses in Chapters 11, 
III and IV are summarized and a conclusion offered in Chapter 
V. The uses and handling of programming models shown in 
Chapter IV are examined with the end in view of providing 
suggestions for future enpirical research.^ 
The views expressed in this study are the sole responsi­
bility of the author and not of his enployer, the Inter-
American Development Bank, Washington, D.C. 
The author expresses his heartful thanks to Mrs. Louise 
W. Carlson for the editorial review of this thesis. Any 
errors that remain are mine. 
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CHAPTER II. THE ECONOMY 
The National Level 
One of the items that impresses the casual observer of 
the Chilean scene is the continuous change in the price of 
goods and the continuous claim to readjust the rentals for 
services including labor. The reason is not difficult to 
find; the index of prices of goods in general has changed 
from 1.42 in 1950 to 188.9 in 1968, taking 1965 as the base 
year/ or a conpounded rate of 29 per cent per year (40, p. 
10) . 
The Chilean economy has passed through several definite 
stages that have finally produced a trend towards industrial­
ization. It has been said that Chile has promoted manufac­
tures out of natural, non-planned circumstances in which eco­
nomic doctrine did not play an explicit role but exogenous 
forces dictated the need to establish exchange controls eind 
created favorable conditions that finally led to the policy 
of import substitution. These policies changed the enphasis 
and vulnerability of the Chilean econoity. When it was 
dependent on foreign manufactured goods which were used for 
immediate final consumption, the lack of foreign exchange 
simply meant that Chilean consumers would go without. The 
structure of imports is such at present that the prospect 
of a lack of foreign exchange will aiiç>lify its effects through 
its inpact on local industry whose output depends on key spare 
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parts of which the domestic market does not provide a suf­
ficient supply (11, p. 49). Chilean agricultural supply 
has been termed rigid in the face of mounting agricultural 
imports. It is thought by Chilean students and authorities 
(41) that the esqjansion of this sector would substitute sig­
nificant amounts of agricultural imports helping at the same 
time to iiiçjrove the current account on the balance of pay­
ments . Another of the hoped for goals is to redistribute in­
come in order to achieve the market expansion that will per­
mit the consumption of the diverse goods that can be offered 
by the Chilean industry (13, pp. 21-34). The Chilean decision 
makers have been aware of the fact that it is necessary to use 
the opportunities to export manufactures and agricultural 
products to reverse present trends. The problems created by 
insufficient production from the agricultural sector are 
considered to be the most iirçjortant obstacles. A low rate 
of ex-post savings, i.e.: the investment needed to promote 
economic growth has necessitated recourse to external 
financing. It is useful to underline that institutional 
forces help to shape the Chilean econony. The different 
social pressure groups are able to accommodate their salary 
demands. Their differences are solved by resorting to the 
polls. At the time this study was written (19 70); the owners 
of capital, the white collar workers and the agricultural 
workers were able to hold the share of national income they 
have had for a number of years. 
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The level of savings in real terms follows a pattern 
of relative constancy, which agrees with modern post-Keynesian 
theories as found in Friedman (23, pp. 220-239). The political 
tie argument describes how social balance is achieved (14). 
Pinto (4 8) / describes the salary increases in real terms per 
capita to the white collar workers during the period 1940-
1953. This segment of Chilean society increased its real 
income by 46 per cent while the workers in the lower strata, 
the majority of the labor force, increased their real wages 
by 7 per cent. The share to the other groups of the national 
income increased by similar percentages to that of the white 
collar workers. The figures are different enough to suspect 
that they are not entirely biased by random occurrences. From 
the economic point of view, they have a great significance 
since the income elasticity of demand for foodstuffs is greater 
for the workers than for the white collar ençloyees (7, pp. 
4 7-59). The national development program for 1961-1970 (13) 
stresses the determination of supply and demand conditions, 
the need for an inventory of agricultural resources, the 
quantification of needed investments, and the need to accele­
rate technological change in the farm industry. Essentially 
the plan nacional (41) responds to these conceptual needs. 
An overview of the economy using the economists* tools 
will help to set the problems of development of the Maule 
region into its proper perspective by suggesting where the 
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problems are or are likely to be. By viewing demand and 
supply and the profit motive as the moving force, it is pos­
sible to probe deeply into the problems of the economy. 
This general view of the economy is by no means an exhaustive 
examination of Chilean conditions; it is only an effort to 
put the analysis of the Maule region into the proper setting 
so the results of programming can be fitted into the practical 
situation. The econony can be observed as a system of 
equilibrating equations where the quantities of consumer 
goods, their prices and the prices of productive services 
define the whole universe together with a chosen numeraire. 
The above describes an equilibrium system à la Walras (54) 
and (35). The practical task of observing the performance of 
the economy may be accoiiplished by checking on aggregate 
magnitudes such as investment and consuiiç>tion. One of the 
residual aggregates of importance for a country whose foreign 
sector is one of the important determinants of internal 
performance is the balance of payments and within it, the 
balance on current account gives a clue as to the probable 
future course of events. It may indicate whether or not the 
country must borrow to continue its development or change the 
strategy to a different set of purposes over time. In Chile 
the balance on current account has been negative at least 
since 19 48-1952 (12, pp. 292-304) as depicted in Table 2.1. 
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Table 2.1. Balance on current account Chile 1948-1952 
Deficit on current account 
(Million dollars) 
1948 - 1952* 12 
1953 - 1957* 32 
1958 - 1962* 147 
1963 279 
1964 128 
1965 74 
Source: (12) 
Nearly averages. 
Agricultural aspects 
It is of interest to note that agricultural icçorts 
contribute much to the problems on current account. Observe 
that total inports during the years 1955-1959 averaged 90 
million dollars out of which 43 million corresponded to 
agricultural commodities, 10 million dollars to livestock 
products and 37 million to manufactured foodstuffs. 
It must be indicated that this tendency has continued 
in the face of efforts to increase agricultural production. 
Table 2.2 from the sam^ source (12) illustrates quantitatively 
the nature of the problem. 
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Table 2 .2. Imports of foodstuffs (Chile, million dollars) 
Year Total Livestock products 
Agricultural 
commodities 
Manufactured 
foods 
1960 111 29 52 30 
1961 121 38 42 41 
1962 125 30 57 38 
1963 174 29 96 49 
1964* 160 44 62 54 
1965* 158 b n. a. n.a. n.a. 
Source: (12) 
^Provisional figures. 
^n.a./ not available. 
Certain agricultural commodities should be imported be­
cause the cost of producing them will be prohibitively high. 
Such is the case of bananas which can be produced in green­
houses , but this is not economically sound because the 
Ecuadorian and Central American producers are close at hand as 
are the marketing facilities of international companies. How­
ever, many other products can be locally produced but are not 
forthcoming. It is teirçting to attribute this lack of 
response of agriculture to a price system that castigates the 
farm industry, but there exist indications that it is not so 
in an absolute sense. If we could cut through the myriad 
of index numbers and base years, we could conclude as Pinto 
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does (48/ p. 159) , taking the year 1913 as the base year and 
the period 19 38 to 194 7 for a conçarison, that the agri­
cultural or farm industry index increases from 439 to 1539. 
No other domestic index increases as fast as the farm industry 
index: from 19 38 to 1947 the general index including farm 
industry rose 3.1 times, from 432 to 1328; the same index 
rose from a new 100 base in 1947 to 4 81 in the 1947-1954 
period, while the prices of farm products increased to 559. 
Chilean students of the problem and the Chilean decision 
makers have reached the conclusion that the solution to the 
problem requires altering the resource endowment of the 
community. Corresponding steps have been taken starting from 
the enactment of law 16,640 (39, p. 39) that regulates land 
and water property rights to the proposals for a vigorous 
program of investment in the development of new irrigated 
areas which are taken into consideration in the optimizing 
models. 
Siç)ply deficits in the economy had been covered by the 
compensating influx in capital account from foreign sources 
and the revenues derived from the mining industry, mainly 
from the exploitation of copper mines. The agricultural 
sector, which faced subsidized agricultural imports and a low 
rate of return, could nevertheless show an increase in the 
level of the index of prices against the indexes of the other 
sectors which were inflated .to start with. So, a new emphasis 
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is given to the discussion about the mechanism of stagnation 
of Chilean agriculture. This argument is advanced by Mamalakis 
and Reynolds (37, pp. 117-148). 
The structuralists' views 
Their idea is related to the rationalization of infla­
tion as a result of structural difficulties in the econoity. 
In this sense governmental control is implied as necessary 
for the correction of inflation-induced imbalances. Some 
of the iimportant structural failures are related to the ever-
present problem of investment and saving. One important 
structural defect arises out of the inability of export-
oriented economies to free themselves from the peaks and dips 
of the export cycle. Foreign exchange gained during the boom 
is promptly dissipated by a high propensity to consume and 
when exports diminish the available foreign exchange must be 
spent to maintain in good health the existing industrial com­
plex within the country. If public policy is oriented towards 
keeping the export boom period rates of investment, then, in­
ternal money creation is an available tool. 
The kernel of the structuralists* theory may be inter­
preted as the adjustment of wealth endowments in accordance 
with the values expressed in the social welfare curve of the 
society as a whole, so the position in the "boundary envelope 
of all utility combinations possible with the given resources 
of the economy," Mishan (44, pp. 3-9 7), will permit the attain-
17 
ment of a Paretian maximum (4, 6, 7 and 9). However, the 
tangençy point reached by a given group of decision makers 
interpreting the society as a whole, will be one that will 
always cast doubts on the claim, that it is the best point 
since the utility frontier is an envelope curve that must be 
tangential to a social welfare function (52). It is clear 
that the results obtained by the structuralists are compatible 
with neo-classical theory. The agricultural sector of Chile 
supplies commodities using factors of production available 
at relatively high prices. Both input and product prices are 
government controlled. The quantities of products offered 
are consistent with those prices. Supply falls short of 
demand at the prices fixed by the government. This situation 
constitutes one structural flaw. Other failures include 
problems related to import substituticn and financial dis­
organization . 
The foreign sector and internal production 
The diverse demands for goods and services are tied to 
the claims for income streams and we can speak of the income 
distribution prevalent under specified circumstances. The 
unsatisfied demands at existing prices ur,covered by the 
balance of payments figures and the implied low level of 
savings in the Chilean economy indicate clearly the existence 
of a high propensity to consume, a fact that may be ex­
plained by a low profitability of investment and a low 
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availability of capital goods. Capital formation in Chile 
between 1950 to 1958 was below 10 per cent in all years except 
1955. During the same period the total for Latin America 
fluctuated from 15.8 to 18.4 per cent. One conclusion of this 
brief examination is that there are reasons to suspect 
that the difficulties in developing new reclamation projects 
in the area of irrigation are linked to the relatively low 
percentage of domestic savings. Changes in emphasis from 
one sector to another imply the disruption of long-established 
channels and an economic loss, and as a consequence the shifts 
of investment from one sector to another must be made on a 
fully documented and justifiable basis. The ideal situation 
would be one where the political decision to make the shift 
could be substantiated ex-ante by data and relationships that 
could be quickly processed again in the same model or varia­
tions thereof. 
Some of the evidence regarding the supply of goods in 
the non-farm industries indicates that most of the capital 
goods consumed during 1940-1952 were inserted. The indirect 
evidence provided by Mamalakis and Reynolds (37, p. 159) 
would suggest the presence of indivisibilities that until 
recently precluded the construction of factories large enough 
to economically produce certain key input goods. In another 
context, the necessary economies of scale are not yet present 
in spite of the efforts to industrialize the country. 
19 
Meanwhile the farm sector has had difficulties providing 
larger amounts of foodstuffs. Its low rate of adoption of 
technology precluded it from achieving higher levels of 
efficiency; hence higher priced inputs produced in Chile 
could not be bought. The imports of foodstuffs increasing the 
local supply have been a contributing factor to the slow 
growth of domestic production. For example y a regression equa­
tion for sugar beets in Tables A.la and A.lb suggests a posi­
tive response of sugar beet producers to the real prices paid 
to them. There exists then the suspicion that ui).der the 
conditions which prevailed up to 1955, the supply of farm 
products was bounded by a factor-product price squeeze that 
further exposed institutional weaknesses of the sector. A 
trade-off between land as a reservoir of value and a low 
capital productivity was established. Depending on the 
rates of inflation and real interest, capital flew to the 
other sectors. Due regard must be given to the fact that 
the production of sugar beets , sunflower and broilers to sub­
stitute for beef and meat products has responded at one time 
or another to economic stimuli according to Mamalakis and 
Reynolds (37, pp. 141-143). This indicates the proven po­
tential of supply to respond to conventional market forces. 
The elasticity of response of output to economic in­
centives is, however, a lagged one. The easiest way to 
promote a response is through instant technology, as embodied 
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in a more intensive use of fertilizer, pesticides and other 
methods already known and available. Other effects are felt 
over a period of years. For example, the increase in the 
supply of beef and cattle requires some years, and to up­
grade the population skills to a greater level of technology 
takes even longer. 
The issue of what route to follow in obtaining a higher 
output may be conveniently classified into the categories of 
quantity of resources used and their quality. Often the 
enlargement of the existing plant brings about a technological 
jump because of new technologies in the non-farm sector, 
one exanple of this is the technological advance brought 
about by new farm machinery in the form of lower costs per 
hour of operation due to an increased speed of plowing or 
longer tire life due to the incorporation of a new process 
in the manufacture of tires. Another method of increasing 
production is the variation in quality of the existing re­
sources as is the case when the labor force receives on the 
job training. The worker in^roves his skills with the 
passage of time and shortcuts are purposely sought. One 
illuminating article by Hayami and Ruttan (28, p. 1115-1141) 
provides empirical data regarding the theory and practice of 
production with non-indigenous technology and a confirmation 
of basic input-input substitutions. Evidence exists that the 
Japanese tried to adopt foreign technical methods by importing 
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machinery from the United States and hiring British agrono­
mists. After the failure of this effort, Japanese technology 
was redirected to chemical and biological research. The 
Japanese began to use significantly larger amounts of fer­
tilizer per hectare long before the United States did. The 
agricultural sector in this last country was geared much 
more to mechanical improvements because of the availability 
of land. These adjustments and discoveries in both countries 
were positively correlated with sizable investments in re­
search. This kind of research is usually left to the public 
sector because of the non-appropriability of the potential 
profits by private concerns. 
The transformation function of the Chilean farm sector 
may be analyzed from the point of view of factor price rela­
tionships and substitutabilities in order to indicate to the 
research organizations the likely needs. It occurs to the 
observer that certain areas of the Central Valley will benefit 
by a careful analysis of soil types and management and their 
relationship with irrigation practices. The wine producers 
in Maule have the poten"::.'al to excel in the production of good 
quality wine and the best grade wheats in order to import the 
cheapest types. These investigations will be influenced by 
the institutional changes that the society may undertake. 
The main conclusion from Hay ami and Rujtan (28) is that it is 
necessary to check carefully for local price relationships and 
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technical possibilities given the resource base and including 
in the analysis the local institutions. Furthermore ^ these 
adaptations must have a dynamic nature to open up the door 
to the possibility of reaching new efficiency levels . 
Derived demand for factors of production 
The description above suggests the type of derived demand 
for factors of production that obtain. The imports that Chile 
buys are clear indicators of the needs of the countiry. Many 
of the factors of production, such as heavy machinery for 
which the Chilean market is relatively small as well as fuels 
and specialized spare parts, are obtained at considerable 
expense and the results show in the high relative price of 
local manufacturers. 
One of the difficulties of this situation lies in the 
interactions of the Chilean manufactured products with others 
in foreign markets. This is one of the mechanisms through 
which the internal, sector equilibrium is upset, since the 
introduction of a new tractor with its labor-saving possi­
bilities changes the internal equilibrium in the labor market 
even though the private entrepreneur may benefit. 
The remarks made indicate over and over that the Chilean 
economy has performed for at least 90 years in the presence 
of price increases that everybody expects and adjusts to. 
In the inflation game, marginal gains are achieved by one 
group or another. The key to this behavior seems to be 
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related to the remarkable fact that the Chilean econoiry 
provides an average real income per capita that is larger than 
that of most of its Latin American counterparts. In spite of 
its inflation Chile's per capita gross product in 196 8 was 
exceeded only by Venezuela, Argentina, Uruguay and Mexico, 
and was equal to that of Nicaragua (32). The growth of Chile's 
national income is shown in Table 2.3. 
Table 2.3. Index of the gross geographic product of Chile 
(base year 1965) 
Year Index per cent Year 
Index 
per cent Year 
Index 
per cent 
1940 39 1950 56 1960 78 
1941 43 1951 55 1961 83 
1942 39 1952 62 1962 87 
1943 43 1953 67 1963 91 
1944 44 1954 70 1964 95 
1945 49 1955 73 1965 100 
1946 52 1956 69 1966 107 
1947 47 1957 72 1967 110 
1948 55 1958 75 1968 112 
1949 54 1959 76 
Sources: (57, to
 
(45, pp. 42-43) 
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The multiplicity of base years in index numbers makes 
it difficult to calculate the tendency of the product. The 
index above was constructed following the figures given by 
(57) up to 1960 (base year 1960) ; from 1961 to 1968, (45) 
was follows. All figures were then homogenized with 1965 
as the base year. In addition and to give a concrete meaning 
to the figures above, the gross domestic product for the 
year 1968 was taken from (32, p. 111). The value reported 
there was 3.37 billion dollars. The coir^ounded rate of growth 
of the index of the gross geographic product was in the 
neighborhood of 3.7 per cent per year for the 1940-1968 
period. Within this context, the gross geographic product is 
defined as the sum of the expenditures of the private sector, 
the Government budget, gross investment and net exports of 
goods and services. One factor which may indicate some of 
the problems of the economy and is linked to the ability of 
the country to produce internally is the capacity-to-iirçort 
index. This index is defined as the quantum index of the 
physical volume of goods exported times a price index of 
the same goods divided by the price index of imports. This 
reveals the relative valuation of domestic goods by foreign 
buyers. This index has changed from 100 per cent in 1925-
1929 to 73 per cent in 1960-64. The per capita capacity to 
import has decreased even more to 36 per cent in 1960-64. 
The meaning of the index is clear. More goods must be 
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produced to obtain the same amount of foreign exchange and,., 
since local industries depend on imports of capital and 
intermediate goods, the repercussions multiply around the 
econony. In Chile/ a full 70 per cent of the irtç>orts of 
goods during 1960-1964 were required for the smooth function­
ing of the Chilean non-farm sector, while final consumer goods 
constituted the remaining 30 per cent (12, pp. 292-304). 
Even when services are considered, more than 50 per cent of 
the imports of goods and services correspond to articles that 
are needed to keep the non-farm sector running. The export 
sector can be described with great simplicity as was done by 
Mamalakis and Reynolds (37, p. 20 3). In essence the Chilean 
economy has been a function of its exports of copper and 
nitrate while its agriculture has been feeding a growing 
population. The problem is that, in fact, the proceeds of 
exports have been used increasingly in importing foodstuffs. 
Regional Aspects : the Maule Region 
One way to approach the description and einalysis of the 
Meule region is to include the resources available, the 
possibilities for exchange, transportation, storage and 
processing of foods, the population characteristics, its 
income distribution pattern, its relationship with other 
regions and its classification from the point of view of 
manufactures and the primary activities (33). This 
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description will help to set in its proper perspective the 
potential effects of planning on the labor force. Setting 
the description in a systematic way, suggestions will be 
made as to the desirability of the direction of change as shown 
in the programming model. Furthermore, the idea is to describe 
and analyze the necessary factors of the region and identify 
the relations among the different components. 
The Maule region is predominantly agricultural and it 
is pertinent to use the river basin classification, elaborated 
by the Centre de Planeamiento, to carry out the study (8). 
The Maule region is enclosed within the limits of the 
Mataguito and Maule River basins, encompassing the provinces 
of Curico, Talca, Maule and Linares. The total potentially 
irrigable area may be in excess of 356,000 hectares (12) 
and may well reach more than 600,000 hectares as explained 
in the following paragraphs. 
The area is defined as depressed when compared with the 
average of the country. Ths historical record shows that in 
the 1880's the region contained around 15% of the population 
of the country while in the I960's the percentage had been 
reduced to 7.6 (50). It must be remembered that Chile was 
restricted in its growth by Indian occupied territories, and 
that the Maule region was the southernmost of the regions 
with a line of continuity to Santiago the capital. The 
1880's coincide with the opening of up to 800,000 hectares for 
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crops and 600,000 hectares of forests (22). It is clear then 
that there is some reason to suspect that much of the popu­
lation in the Maule region as defined here emigrated to the 
southern areas together with the immigrants arriving at 
that time from Germany, Switzerland and France. Additionally, 
the conflict with Peru and Bolivia (1879-1881) gave impetus 
to the colonization and reinforcement of the Northern 
provinces of present-day Chile. Later on, the Southern area 
constituted a center of development while the Maule region 
remained a reservoir for the future. In the following 
paragraphs a description of the resources is given, based 
mainly on the Oficina de Planificacion Nacional report (50) . 
The description aims at an unders tan ding of the variables 
that are likely to be iavortant in developing the programming 
model of Chapter IV. Parametric changes will be suggested by 
the factual situation as encountered in this record. The 
detailed analysis at the province level will be based on 
technical coefficients and information gathered by the 
Ministries of Public Works and Agriculture, and the Planning 
Office. 
The physical resources of the area and the quantity and 
quality of labor may be thought of as the setting under which 
the activities of the area are carried out. The broad outlines 
of the problems and advantages of the region will be described, 
and a suggestion for specific lines of research will be 
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made. The resources available indicate that the advantage 
of the region lies in its agricultural potential: the area 
of the four provinces constitutes 4.0 3 per cent of the area 
of the country (excluding Antartica) with a total of 30,518 
square kilometers. 
A description of the main economic and physical indi­
cators is given in the following table: 
Table 2.4. Basic economic data for the Maule region 
Concept Unit Year Total 
Rate of 
growth 
percent 
Period for 
computation 
of the rate 
of growth 
Population million 1960 0.563 1.7 1952-1960 
Labor force million 1960 0.176 0.5 1952-1960 
Agri cultural 
labor force million 1960 0.098 H
 
O
 
1952-1960 
Industrial 
labor force million 1960 0.016 
CO o
 1952-1960 
Urban population % 1960 40 - -
Agricultural 
area 
million 
ha — 1.968 — 
Permanently 
irrigated 
million 
ha — 0.356 — — 
Contingent 
irrigation 
million 
ha — 0.151 — — 
Tillable 
drylands 
million 
ha — 0.174 — — 
Potentially million 
usable drylands ha - 1.174 - -
Source: (50 / p. 17) 
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Agricultural land 
The potential irrigable land resources have been estimated 
by Wollman (58/ pp. 258-263) as 104,000 hectares in the 
Mataguito River Basin plus 310,000 hectares in the Maule River 
Basin for a total of 414,000 hectares for the entire region. 
The observations made by Wollman, the calculations included 
in reference (50) , and the results obtained by the team that 
researched the Proyecto Aerofotogrametrico OEA - Chile indi­
cate that the Maule region is not lacking in water resources 
in the area suitable for irrigation. In this sense we can 
say that a generalized lack of water resources is not a source 
of difficulty for growing crops provided water is used with 
economic efficiency; that is, that production should be at 
the limit permitted by technological and price constraints. 
In a less stringent situation, the use of the resource 
should at least approach the production possibilities frontier 
as given by the usual conditions of cost minimization subject 
to the constraint of a production function (3, pp. 266-269). 
In inplementing a new cropping pattern for the area, it 
may happen that the water requirements will evolve with changes 
in the land-use patterns. The convenience of such changes 
will be dictated by the existing technical conditions, the 
cost constraints, and the price relations that are relevant 
to the problem. One of the constraints is the potential 
conflict between hydroelectric power needs, irrigation, and 
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sanitary and industrial uses. A multipurpose design model 
has been created by Poblete (49) for the Maule River Basin, 
using economic-engineering analysis. 
Table 2.5 shows the land-use pattern for the Maule 
region as a whole and its distribution by province. The 
3.052 million hectares have a total of 9 per cent in crops; 
7.4 per cent in annual crops and 1.6 per cent with perennial 
fruit trees or vineyards. In addition, 36.8 per cent is 
devoted to pasture and grasslands, while 18.8 per cent is 
classified under "forest soils", and the balance of 35.5 
per cent is classified as unproductive. 
In Figure 1, we may notice that the region is in fact 
part of a Central Valley. The Andes drops from 3800 meters 
above sea level, forms a depression and then rises again be­
fore falling rapidly into the Pacific Ocean. It is in the 
depression that agriculture flourishes and communications 
are easier- Going from the Andes to the sea we find: 
grasslands, fruit trees and vineyards; then cash crops culti­
vated on an intensive basis are encountered followed by wheat 
and pastures; then once again grasslands and finally towards 
the Pacific Ocean wooded areas are found. The Valley that 
crosses the area parallel to the Pacific Ocean and the Andes 
also contains the best land and the three largest population 
centers: Talca, Curico and Linares. It is not surprising 
then that the Maule province. Figure 1, that has most of its 
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Table 2.5. Maule region - 1965. Land use pattern by 
province (thousand hectares) 
Concept Curico Talca Maule Linares Total 
Total 526.5 1014 .2 569 .7 941 .4 3051 .8 
A . Agricultural 50.1 87 .9 37 .2 98 .3 273 .5 
1. Annual crops 39.4 70 .6 29 .8 84 .6 224 .4 
cereals^ 19.6 41 .5 20 .3 54 .2 135 .6 
other^ 19.8 29 .1 9 .5 30 .4 88 .8 
2. Permanent crops 10.7 17 .3 7 .4 13 .7 49 .1 
fruit trees 4.0 2 .1 0 .1 1 .0 7 .2 
grapes (wine) 6.7 15 .2 7 .3 12 .7 41 .9 
B . Livestock 179.0 342 .3 232 .5 368 .8 1122 .6 
cultivated 
pastures 
21.1 35 .8 8 .1 34 .8 99 .8 
grasslands 157.9 306 .5 224 .4 334 .0 1022 .8 
C . Forests soils 96.4 178 .6 175 .1 122 .7 572 .8 
D . Unproductive 201.0 405 .4 124 .9 3ol .6 1082 .9 
Source: (50, pp. 139-140) 
^Cereals include: wheat, rice, barley, oats, rye. 
^Other includes; com, potatoes, beans, lentils, chick­
peas, sunflower and sugar beets (Chacra). 
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PACIFIC OCEAN 
Maille region Provinces 
1. Curico 
2. Talca 
3. Maule 
3812 m 
1906 m 
A' 
Vertical section at Curic6 
Adapted from (50) 
Figure 1. Localization map of the study area (Chile) 
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territory on the coastal area also has the smallest area that 
can be permanently irrigated, only of the total. Table 
A.2 in the Appendix contains the basic data for the analysis 
in the model. These figures will give the maximum limit 
of area development while the figures pertaining to the use 
of the land for the year 1965 will be the starting point. 
Table A.2 shows that 1. 888 million hectares were in­
vestigated while the area of the four provinces totals 3.052 
million hectares (Table 2.5). If, however, we subtract the 
unproductive and forestry soils of the region, the area 
worth studying will be of the order of 1.396 million hectares. 
Hence, the area studied intersects with the one that a priori 
may be rejected for study. In consequence, the area included 
seems to be a reasonable conpromise for planning purposes. 
A few other comments are pertinent in reference to 
Table A.2. The land classified as potentially available for 
irrigation corresponds to the following soil classes: I^, 
11^, III^ and IV^. The r subscript means that the soils 
are suitable for irrigation while the numerals I to IV mean 
the following: 
The land suited for cultivation and other uses covers 
classes I to IV. Class I soils are almost level, free from 
erosion, deep, well drained amd easily worked. They are 
responsive to nutrients and are supplied with adequate amounts. 
Class II soils do not permit the raising of all crops that 
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could be planted in class I soils and may require special 
conservation practices. Class IV soils also restrict the 
number of crops that can be grown and in addition require 
careful management. 
Soils in classes V, VI, VII and VIII are generally not 
appropriate for cultivation. Class V soils have limitations 
to their use for pasture, range, woodland and the like. 
These lands, although subject to frequent inundation, may be 
reclaimed. Class VI soils have limitations that do not per­
mit improvement beyond certain management practices. Such 
is the case when there exists an excessive percentage of 
stones or salinity. Class VII soils do not permit the 
application of management practices and have characteristics 
that cannot be economically corrected, such as an excessive 
amount of stones or undesirable, high salinity levels. Class 
VIII soils are barren. 
The classification of Table A.2 includes soils of 
classes I^, to IV^ in the category of those soils that can be 
irrigated. Soils where contingent irrigation is possible in­
clude categories I^, II, IV^ and VIII. The drylands category 
includes classes I, II, III, IV; and finally, those lands 
of no use for agricultural purposes include classes VII and 
VIII (47, pp, 118-130). 
The comments above illustrate the fact that the Chilean 
Government has available the necessary tools for land-use 
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planning even at the farm level if desired, since there is a 
background such as the data referred to in (47) about 
cadastral surveys. Certainly these data permit the over­
view of regions such as the Maule in terms of the quality 
and magnitude of soil resources. 
Land use patterns and recent experiences In general, 
the typical rotation includes chacra, (defined in Table 2.5), 
cereals and pastures. 
During the period 1955-1965 the area cultivated with 
wheat, barley, oats, rice, com, beans, pulses, lentils, 
potatoes, peanuts, sunflower and sugar beets increased by 
8 per cent while the area planted with the same crops in the 
country as a whole diminished by 1.1 per cent (50, p. 54). 
This meant an increase in the harvested area of the region 
from 200,000 hectares in 1955 to 216,500 hectares in 1965 
for the same crops. Part of the increment was due to the 
introduction of 6,000 hectares of sugar beets, but the fact 
that the region did not turn to other activities reflects the 
relative inelasticity of the region for the initiation of 
nonagricultural activities. Economic theory suggests that 
producers will continue producing as long as they cover 
variable costs and will increase production in order to main­
tain their level of income when faced with adverse price 
conditions. This, of course, applies only in the short 
run since in the longer haul, investment will shift to more 
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profitable activities. 
In addition/ one must remember that Chile has had a long 
history of inflation whose effects are felt in agriculture 
with a possible time lag that implies that the farmers pay 
inflated prices for their non-agriculture inputs, while 
receiving somewhat deflated prices for their products. A 
case in point is the payment to the sugar beet producers by 
drafts that were difficult to negotiate for money (50, p. 
173). The inflationary situation that has been present for 
several decades permits the growth of investment of the more 
mobile resources by means of increased profits which must 
be taken advantage of with a very fine sense of timing. 
It may be argued then that the farming industry has re­
sources that are less mobile and that its prices lag some­
what behind those of manufacturing and services and that its 
adaptability is limited more by technical considerations than 
other segments of the econony (56/ pp. 1-35). That could 
be one of the possible explanations for the fact that the 
farm sector activities declined in the country in general 
during the 1955-1965 period. 
Water resources 
The Mataquito River Basin has been described in Wollman 
(58/ pp. 258-263). The rivers Teno and Lontue provide water 
resources that are enough to irrigate a total of 105,000 
hectares. The methodology used to evaluate that total is as 
37 
follows : the maximum area that can be irrigated according to 
the hydrological record is defined as that in which the sum 
of the yearly flow exceeds the volume reached 85 per cent of 
the time. The results must be representative of the actual 
conditions since on these data are based the calculations of 
the potentially irrigable area. The data on the areas has 
been calculated, taking into account that the Maule Region 
has three reservoirs already built; the Laguna del Planchon 
in the Teno River, the Bullileo Dam and the Maule reservoir 
in the Longavi and Maule rivers respectively. The Digua 
reservoir has already been built but is not in full operation 
because of a slow development of the on-farm requirements. 
Other reservoirs to be built include the Laguna del Yeso 
on the Perquilauquen river. 
The method of determining the requirement of water per 
hectare is to estimate an irrigation coefficient of 60 per 
cent. Also the loss of water in transit to the field to 
be irrigated must be considered. If the plant requirements 
plus evaporation reach a total of 6,000 cubic meters (m^) 
per year, the total amount of water needed will reach a total 
of 10,000 m^ per hectare. In the account by Wollman (58, pp. 
249-26 8) , 11,500 m^ per hectare and per year are supposed to 
3 be drawn at the intake point. If 1,375 m are wasted for 
irrigation purposes, the net rate per hectcire will amount to 
10,125 m^. 
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The total amount of water required per year and per 
hectare is needed at a different rate per month according to 
the Irrigation Department of the Ministry of Public Works 
of Chile as cited by Wollman (58, p. 249). This is due in 
part to the combined effect of rainfall and irrigation. The 
data in Table 2.6 indicates the river runoff per month and 
the areas that can be irrigated on a monthly basis for the 
Teno and Lontue rivers of the Mataquito river basin; and 
the Claro, Lircay, Ancoa, Achibueno, Longavi and Perquilauquen 
rivers of the Maule river basin. In addition, the already 
regulated Laguna del Maule provides a flow that guarantees an 
85 per cent usable runoff for 234,000 hectares using 10,125 m^ 
Table 2.6. Total monthly availability of river runoff water 
in the Maule region during the irrigation season 
Month 
Million 
cubic 
meters^ 
Monthly 
requirements 
per hectare 
(m"^) 
Number of 
irrigable 
hectares 
(millions) 
September 675.1 380 1.776 
October 761.2 1125 0.677 
November 981.2 1700 0.577 
December 831.9 1875 0.444 
January 434.8 1875 0.232 
February 277.8 1585 0.175 
March 218.9 1030 0.213 
April 187.0 555 0.337 
^his is the monthly sum of river runoff availability 
from the rivers Claro, Lircay, Ancoa, Achibueno, Longavi, Per­
quilauquen, Teno and Lontue. The Maule reservoir excepted. 
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per hectare per year. 
As can be observed from Table 2.6, the limiting month is 
February with 175,000 hectares; adding then to the 234,000 
hectares of the Laguna del Maule, this total increases to 
409,000 hectares. The monthly totals are correct except for 
non-available data as follows: Claro river data for Sep­
tember, March and April; Lincay river, January; Longavi river, 
April. 
All of the water referred to above could be regulated, 
the available water at 85 per cent of security as defined 
above will be 4,367.9 million cubic meters. At a rate of 
10,125 m^ per hectare per year, this will permit the irri­
gation of 431,000 hectares. If these are added to the 234,000 
hectares already regulated, the water potential will reach 
665,000 hectares. This figure is a number related to water 
availability and in no way represents the real possibili­
ties that are intertwined with soil quantity and quality, 
technical know-how, and market relationships. The total 
number of hectares that can be irrigated with the river run­
off is greater than the reported 409 ,000 hectares, due to 
the fact that certain areas upstream of the Laguna del Maule 
reservoir were not taken into account (58, p. 263). For the 
purpose of this study the data above permits enough flexi­
bility for the kind of parameteric programming changes that 
are likely to be important at the region level. A list of 
40 
the irrigation works and their status is given in Table A.3 
in the Appendix. 
The same table indicates the effort that the Government 
of Chile has already exerted in order to obtain economic re­
sults. The investment already committed cannot be ascribed 
solely to improving the lot of the local population of approxi­
mately 600,000 persons. The region is important for the 
country as a whole. This will be emphasized even more by 
reference to the demand and supply projections for agri­
cultural products : 
"...There is widespread concern and recognition 
of the necessity for sharply stimulating the growth 
of agricultural production... ." (7, p. 13) 
The water requirements will be considered in general, 
together with gross figures regarding the respective costs 
of providing water beyond the limits of the water available 
now. 
Labor 
The issues connected with the labor force are important 
in this study since for a number of years the Maule region 
has been a source of labor for the Santiago and Concepcion 
metropolitan areas. The present levels of income are low 
when coirpared with the average for the country; per capita 
income at the regional level was around 30 per cent of the 
national figure in 1965. The distribution of land resources 
is concentrated in large holdings and the number of very small 
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properties is very large (50, pp. 1, 69). The possibility 
of substituting labor for capital presents itself as socially 
desirable. On the same line of argument, the presence of low-
priced machinery will drive out human labor if social security, 
labor unions and similar organizations can secure a minimum 
wage that will make profitable the use of machinery. It 
must be clear that the existence of a minimum salary is a 
societal value. A problem exists when independent decisions 
are taken whereby prices of agricultural machinery make it 
profitable to substitute it for human labor as salaries be­
come sufficiently high. If salaries become sufficiently high 
while agricultural machinery is imported without a reasonable 
duty, then these independent actions could combine in the market 
place to substitute capital for labor. These comments do not 
suggest that agriculture must not be modernized; on the con­
trary, all the efforts to increase efficiency must be under­
taken within the budgetary limitations. Extra care must be 
exercised, however, in those cases where a significant labor 
displacement is involved since the possible private economies 
are not enough to coirpensate for the extra social cost of 
coping with the emigrants to the cities. For example, 
exemptions that may be considered by the executive branch of 
the Government include the cancellation of up to 100 per 
cent of customs duties for industries that manufacture 
machinery, tools and spare parts for agricultural and forestry 
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use (51, p. II-D/3a). Certainly the issue of imperfect 
markets may be invoked here, and the duties levied or not 
levied may help to change the direction of blind market 
forces into the desired path of industrialized development. 
At a given point in time, the market system did not reflect 
the Government's social values that indicated the need for 
an industrial segment of a certain magnitude. Then the 
lack of adequate information in regard to the areas devoted 
mostly to agricultural activities permitted the development 
of relatively depressed pockets like the Maule region, so the 
market place offered an alternative in the form of increased 
iitports of agricultural goods. These, in turn, were quite 
convenient in terms of the immediate costs to urban consumers, 
mostly in the metropolitan areas like Santiago. Finally, 
the passage of time lay bare the fact that regions like Maule 
had a potentially high economic and social cost. In the 
metropolitan areas, in the mean time, agri cultural imports 
continue increasing. 
It is for these reasons that the study of the labor force 
has some iitç>ortance for Chile. Arrow (2, pp. 59-73) describes 
the market and non-market allocation concepts that have been 
used in this study, and Dorfman (15, pp. 1-11) describes the 
market and social valuation differentials that give rise to 
the economically logical participation of the government to 
correct deviant market forces. Labor in the present context 
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is of interest as a factor of production, and in this sense 
it is am input as any other. On the other hand, the labor 
force grows and migration takes place interacting with other 
resources. Once information about higher salaries is dis­
seminated, labor actively searches for the best possible 
accommodation in the system. The quality of the labor force 
also changes over time. One example of this kind of change 
is given by the effect of salary increases that may be used 
in part for better medical services that, in turn, mean less 
time lost due to illness and a better quality of work per­
formed. The following data indicates the total population 
in the area according to the 1960 census. 
Table 2.7. Total population in the Maule region for selected 
years (thousand persons) 
Province 1960^ 1971 1980 1985 
CuriCO 105.8 142.5 175.7 200.5 
Talca 206.2 278.6 344.0 393.8 
Maule 79.7 99.3 119.1 132.1 
Linares 171.3 227.6 279.3 316.7 
Total 563.0 748.0 918.1 1043.1 
Source : (50, p. 246) 
^1960 census, all the other figures are estimations. 
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The population, in the area has been calculated to 
approach three quarters of a million persons by 19 71, as 
indicated in Table 2.7. By 1960, the structure of the 
economically active population by sector was like the one 
shown on Table A.4 of the Appendix. The region had about 
56 per cent of the population in agricultural activities while 
the corresponding classification for the country indicated 
that only close to 2 8 per cent of the labor force was en­
gaged in the agricultural industry. In spite of the rela­
tively high proportion of the labor force employed in agri­
cultural activities, the area does not show a high net rate 
of labor force growth since outmigration has been very imr-
portant. The census figures indicate that total population 
has changed from 0.38 million in 1885 to 0.58 million 
persons in 1960, a rate of compounded growth of 0.56 per 
cent per year, while the country as a whole grew from 2.49 
million in 1885 to 7.63 million in 1960, or a rate of 
growth of 1.55 per cent per year. The 1.7 per cent rate 
of growth observed in the Maule region from 1952 to 1960 
indicate the reasons for projecting the net rate of popula­
tion gorwth at a rate of 2.5 per cent per year between 
1960 to 1985, as depicted in Table 2.7. In projecting popu­
lation growth there are some uncertainties that render this 
type of forecasting a little bit doubtful- One reason for 
these uncertainties is that once an undesirable trend is 
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spotted/ a population feedback occurs if the gains can off­
set the costs. In using the model there will be an oppor­
tunity to introduce the population figures at a more dis­
aggregated level especially in relation to the labor force. 
Capital 
In the following paragraphs a description of capital at 
the region level will be made. The objective will be to 
examine what is available and obtain some hints as to the 
level of capital technology. The idea of capital as produced 
in contrast to primary factors that are the result of natural 
processes will be used here with the necessary qualifications 
for land whose value without iitprovements is close to zero, or 
for workers whose utility is enhanced by investment in 
human resources. 
An indication of the amounts of capital in the area may 
be given by the numbers and growth of certain items as shown 
in Table 2.8, derived from (50, p. 47). 
Table 2.8. Selected items of capital in the Maule region 
Items Year 1955 
Year 
1965 
Rate of growth 
per cent 
Tractors 1,863 2,909 4.5 
Combines 833 964 1.5 
Trucks and 
pickups 1,064 1,555 3.8 
Source: (50) 
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The rates shown above are over and above the replacement 
rate since these are the items enumerated in the 1955 and 
1965 censuses. Although the data is not specified as to the 
size of the tractors, it can be assumed that they are standard 
56 HP tractors that will be able to serve 150 hectares. 
Technical capacity and knowledge 
The area is representative of an educationally depressed 
area in terms of Chile. The level of literacy for those 
above 15 years of age was close to 72 per cent in 1960 as 
CO Reared to almost 84 for the country as a whole in the same 
year (50, p. 67). However, these indices are relatively 
satisfactory when the region is conpared to other areas: 
the average literacy rate for Latin America as a whole in 
1960 was around 67 per cent (Cuba excluded) (32, p. 137). 
The area shows a rate of literacy of 88 per cent in the urban 
areas compared to the predominantly rural segment whose rate 
is 6 8 per cent. 
This describes the pattern of education in general, al­
though it is not a coiiç>lete picture by itself because many of 
those classified as urban workers also work or derive their 
incomes from the agricultural sector. The 1960 census indi­
cated that out of 176,000 persons in the labor force, 17,000 
were classified as industrial workers. The Maule region 
cannot be considered devoid of technical knowledge by any 
standard. In Table 2.8 we can observe that mechanical equip-
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ment is quite common. The almost 42,000 hectares planted 
with grapes would suggest that some technology has been 
present for a number of years in order to elaborate the wines 
that distinguish this region of the country. 
An additional feature that may help to clarify the 
general situation concerns the planned increases in yields 
in the National Agricultural Plan to 1980. The yield in­
creases, depicted by Table A.5 in the Appendix, show that 
irrigated wheat is supposed to increase its yield per hec­
tare in Curico from 2.06 metric tons to 3.45 metric tons. 
This means a 3.5 per cent rate of growth over the 15-year 
period. Potatoes in the same area are supposed to increase 
at 5.1 per cent per year. Notice that the starting level of 
the potato yields is very low, as indicated in Table A.5. 
Wollman (58, pp. 247-248) has stressed the fact that it 
will be within the capabilities of the Chilean economy to 
double agricultural output. 5%s conclusion %s based on the 
analysis of recent average rates of increase in productivity 
for the period 1952 to 1963 in the following countries: 
Denmark 1.3 per cent per year, Italy 3.0, Japan 4.0, while 
the average annual rate of increase for Chile was a scant 
0.2 per cent per year. On-site observations indicate that 
some resources such as irrigation water can be better used by 
improving the market mechanism to the point where water costs 
tend tc make water-economizing a worthwhile endeavor. Present 
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observations indicate that water allocations in the area of 
the study encourage the use of water to the point where total 
production derived from water use is maximum but not optimal. 
This irrplies that economic pricing of the resource has not 
been accomplished. Many writers and experts recommend the 
construction of tanks that would accumulate the water that 
flows unused during the night but their advice is not heeded. 
There is no economic incentive that can help to fulfill the 
provisions of Law 16,640 of July 1967 which regulates land 
and water tenureship. The proposed irrigation facilities, 
notably the Colbun project, would change this situation by 
increasing the area to be irrigated while specific amounts 
of water would be released from the reservoirs. 
This significant departure from present water use 
technology would likely introduce profound technical changes 
in the handling of other inputs as well. Water delivered 
with greater regularity will have a price tag assigned by 
public decision makers on the basis of the cost and expected 
return of the reclamation projects. Assuming that the indi­
vidual farmer has a limited amount of money to produce a 
given crop, he may be advised as to the relative profit­
ability of the other inputs so he can bring them into line 
with the newly created situation. In summary, the area pre­
sents itself as a fertile ground for in^rovements in 
technology. 
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Product mix 
Analytical convenience dictates that product mix be 
examined separately from input mix and the technology that 
those inputs represent. The region is an important producer 
of several foodstuffs in relation to the country's totals. 
The amounts that are produced in the region are a function of 
input and output prices and, in a general equilibrium system, 
individual preferences and the earning of profits are the 
driving forces behind demand and supply. Aside from these 
considerations, the amounts and prices of imported foodstuffs 
have a strong influence on the agricultural production of 
the region. Data for the model pertaining to production and 
projections from 1965 to 1980 are shown in Tables A.7 through 
A.51 in the Appendix. These data are used to implement the 
model of analysis. These projections reflect the structural 
features of agriculture in the region and are incorporated 
into the discussion of the programming model in Chapter IV. 
In Table A. 6, the in^lied rates of growth of yields have 
been confuted. Irrigated lands for wheat in the four provinces 
show rates of growth that range from 3 per cent per year in 
Talca to seven per cent in the Maule province for the 1965-
19 80 period- This higher rate of growth simply reflects the 
fact that the starting point is low coitç>ared to the yields 
obtained during 1965 in the Maule region. With the available 
technology in Chile and elsewhere, the estimates of yields to 
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19 80 can be considered conservative. With the ability to 
increase production and to adapt the new dwarf varieties 
that permit a larger utilization of nitrogen in the irri­
gated areas, it would not be very difficult to increase 
wheat yields significantly. The historical rate of growth 
of wheat yields for the country as a whole indicates a rate of 
1.8 per cent for the period 1948 to 1967. (19, p. 38) How­
ever, the impetus of the technological breakthrough in wheat 
technology has not been fully felt in Chile and is still in 
the process of being adapted. It is interesting to observe 
that the area planted with wheat in Chile has decreased from 
an average of 777,000 hectares in the 1948-1952 period to 
719,000 hectares in 196 7, after reaching peaks of 852,000 
hectares in 1964 and 849,000 hectares in 1965. According to 
the government of Chile, (41, p. IV-1) the area in 1965 
reached 726,900 hectares with an average yield of 1.54 tons 
per hectare. The same source indicates that, out of a total 
supply of 1.4 million tons for that year, approximately one 
of every five was imported. It may be possible to argue 
then that imports have had an adverse effect over local pro­
duction possibly via wheat prices to the producer. In the 
meanwhile, inports of wheat and wheat-equivalent tonnage have 
shown the tendency depicted in Table 2.9. 
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Table 2.9. Chilean imports of wheat and wheat flour in 
wheat equivalent selected years 
Year 
Imports in 
thousand 
metric tons 
Value U.S. 
dollars 
million 
1962 250.8 19.5 
1963 398.5 28.7 
1964 230.5 20.8 
1965 289.7 21.0 
1966 593.0 30.6 
1967 476.6 35.7 
Source: (20) 
The table above clearly indicates that the imports of 
wheat could be an important factor in the possibilities 
of increasing locally produced wheat in Chile. Tables A.la 
and A. lb show the data used to examine by regression methods 
the possible effect of inroorts of wheat lagged one year; the 
real prices paid to producers for their wheat again lagged 
one year; and the wholesale index of prices of mineral 
products. 
Table A.lb gives the equations which were constructed 
as follows : 
^eat Total production of wheat in Chile was re­
gressed on the equivalent tonnage of imported wheat, an in 
dex of real prices paid to the wheat producers, and the 
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Wholesale index of prices paid for minerals; it resulted in 
an acceptable goodness of fit measure and an indication that 
the relationship may not have arisen by chance alone (17) . 
Beef The total production of beef (carcass weight) 
was regressed on total imports of equivalent carcass weight, 
real prices paid to the producers of cattle and a wholesale 
index of mineral prices. The relationship found was a poor 
one although, as expected, imports exerted an important effect 
over production. The regression was run again without the 
real prices paid to the producers but the results were poor 
again. 
Sugar beets The total production of sugar beets 
was regressed on the total iicçjorts of equivalent raw sugar, 
the real prices paid to the producers of sugar beets and the 
index of wholesale prices for mineral products. The tests 
performed indicate that the relationship is a reasonable 
one and may not have arisen by chance alone. 
Milk The total production of milk was regressed on 
the total imports of milk, the real prices paid to the 
producers and the index of wholesale mineral prices. A 
significant relationship appeared. 
The independent variables in the previous description 
appear to be correlated from the point of view of economic 
theory. The iirports of the products quality as supply and 
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thus exert an influence on the real prices paid to the 
producers. On the other hand the higher the price of copper 
and other mineral exports the larger the amount of imported 
goods that can be let in, and this in turn will further 
pressure for a decrease in the real prices paid to the local 
producers. The data used suggests that further disaggregation 
of the data may be desirable. In order not to be misleading, 
it should be indicated that the tests above serve only as 
indicators of the direction of change and yet caution should 
be exercised since identification problems may be present. 
For example in the equation regarding sugar beet production, 
the coefficient for the real prices paid to the producers 
is a positive one, something that may be expected. However, 
the other three equations have the opposite sign for the 
equivalent variable. Wheat and sugar beet prices are changed 
later on to observe the quantitative increases to bring them 
into production at the levels postulated in the national plan. 
Other products There exist at least two different 
estimations of the supply and demand of agricultural products 
that are likely to be produced in the region. The projections 
calculated by the Catholic University of Chile (7, p. 94) 
indicate that by 19 80 there will be deficits of wheat, 
potatoes, sugar beets, beef, milk, wine grapes, lamb and 
mutton as well as peas and chickpeas. The plan nacional (41) 
indicates that the deficits will most likely be in wheat, sugar 
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beets and beef. Table A.52 shows this and the products that 
are likely to be sold to foreign countries in the same year 
19 80. The two sets of projections indicate that wheat, sugar 
beets and beef are likely to be deficit products by 1980. 
All three products can be grown in the Maule region. The 
deficits according to (7) seem to be in general higher than 
the deficits forecast by the plan nacional (41). The dis­
crepancies seem to stem from the estimation techniques used. 
The Catholic University of Chile utilized a consumption function 
relating family size and income to consuirption and the extra­
polation of tendencies for the supply side. The Plan 
Nacional postulated a doubling of historical rates of growth 
of production coupled with structural transformations of 
the social body to redistribute income. Among the measures 
of the Plan Nacional we find agrarian reform, technical inno­
vation and investment. Since the Catholic University work 
became available during the elaboration of the plan nacional, 
it is safe to conclude that the latter had benefit from the 
researches made by the Catholic University group (7, p. iii). 
Markets 
In the highly idealized world of general equilibrium, the 
markets for finished goods and factors of production are 
interrelated with changes in any part of the economy. Produc­
tion is assumed to be achieved at the frontier of the 
production function available to the firm which, in turn. 
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gives a zero sum result as a function of outputs, inputs and 
intermediate goods: 
(outputs, intermediate goods, inputs) = 0 
This function applies to the i=l,2,...,t firms existing 
at a given time plus those capable of entering the system 
(35, p. 133). The programming method used refers itself 
mostly to the supply side. Some parametric changes are 
performed and the programs change according to the proposed 
government targets. Some of the effects of the interaction 
of supply and demand may be shown to underline their im­
portance. Certain categories of land are suitable for live­
stock, but a reduction shift in the supply function will bring 
about an increase in total revenues provided the aggregate 
demand function does not shift and is inelastic in that range. 
This will have the effect of shifting production to other 
areas in Chile and to substitute products if more than a 
temporary increase in prices is present. This is one reason 
why the plan of production for the region must contemplate 
the production within a defined range. 
Income elasticities of demand It is worthwhile to 
note that the income elasticities of demand found in (7, p. 
52) for the 34 main food products reported were positive in 
all cases. Elasticity was high for mutton, 1.3, pork and 
meat products had an elasticity of 1.1, beef was rated at 0.6. 
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The next important group includes powdered milk at 1.2, and 
finally other milk products. The highest ranked source of 
protein was poultry meat with an income elasticity of demand 
of 1.6 per cent. Since this study reports increases in in­
come according to the projections of the plan nacional (41) 
and prices were considered constant during the period, no 
estimates of the price elasticities of demand are available. 
The relatively low income elasticity of demand found for beef 
and beef products may be the result of the institutional 
limitations of beef consuirç>tion during part of the week, and 
the fact that beef is expensive when compared to poultry and 
fish. 
Population structure 
Population growth and related issues are of great im­
portance since highly populated, depressed areas feedback to 
the community with the request for adequate participation in 
the income streams of the general wealth. The areas that are 
tençorarily isolated tend to adjust slowly, and it is legi­
timate to speak about disguised unemployment in a situation 
where the prices of resources and products are such that labor 
may remain relatively underpaid while farm businesses just 
cover their expenses over and above fixed costs. Eventually, 
rents and quasi-rents (rents to temporarily fixed factors of 
production) will enter the picture as an element of cost. 
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stimulating the movement of resources to other activities. 
In those cases where a clear disequilibrium exists we 
will be able to speak of disguised uneir^loyment. Lack of 
labor mobility may interfere with the tendency to price labor 
at the point where the value of the extra product contributed 
by the worker is equal to the wage rate (29, pp. 382-415). 
Labor may be considered as any other factor of production 
subject to a rental charge for its use. Alternatively, it 
may be looked upon in terms of the product foregone in each 
available alternative. In fact, if no alternatives are 
present, the value of the marginal product of the resource 
labor will be zero. Consider first a practical situation 
where the local technological possibilities are inferior to 
the known production frontier as described by the transforma­
tion function. We may assign a zero value to the labor 
factor with the understanding that this is not true in terms 
of the technological possibilities available elsewhere and 
that we are comparing with new and more efficient production 
fxnction possibilities. Secondly, if we measure the value of 
the marginal product of some handicraft in the mountains of 
an underdeveloped country and then compare it with a new modern 
factory and its associated value of the marginal product, then 
we will be crossing from a situation of factor and product 
equilibrium at a very low level to a higher level- We can 
speak loosely of the factor as having a value of marginal 
58 
product equal to zero when in fact the correct way is to ap­
praise the value added by labor. In the first case, a tem­
porary disequilibrium exists due to institutional friction 
such as mobility difficulties, and the second deals with the 
shift from one transformation function to another. The 
enphasis on labor stems from the fact that labor not only 
acts as a passive factor of production but its income condi­
tions can result in a change of the decisions being made about 
the totality of resources in the system. If the interplay 
of social forces results in the decision to modernize the non-
farm sector while disregarding the other sectors somewhat, then 
it is very difficult to absorb the displaced labor coming 
from the rural sectors except by duiiping them on the services 
sector. There will then be a large proportion of under­
employed workers that will require some of the services avail­
able in the urban centers (55, pp. 1-36). Frequently, the goal 
of increasing output will be at odds with the goal of fully 
employing the present labor force, let alone the additional 
labor force. These ideas follow the suggestions embodied in 
the plan nacional (41). 
The analysis of the labor force is based on the figures 
in (50). Table 2.4 indicates that the net rate of popula­
tion growth during the 1952-60 period was 1.7 per cent per 
year while the farm labor force was growing at one per cent 
per year over the period. These rates reflect a high rate 
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of migration. Table A.4 indicates the total number of persons 
in the labor force according to the 1960 census, classified 
by activity and province. The totals by province are also 
recorded there. In the four provinces, the general pattern 
shows that the bulk of the population is engaged in agricul­
tural activities and services; the number of persons eirç>loyed 
in industry ranks third. The services sector is likely to 
portray the characteristics defined in (55, p. 8). Notice 
that the services subsector acts as a reservoir of labor for 
the opening of jobs in industry and construction and, there­
fore, most of the lower-paid jobs will be found here, with 
the exception of certain services such as banking. Under a 
situation of chronic inflation such as the one that Chile 
has experienced for decades, political and economic expediency 
will imply low real wage rates for labor (14) , but the workers 
will try to move as fast as feasible to those sectors of the 
economy where the protection against inflation is more effec­
tive. The issue is relevant to the development of the region 
from the point of view of the need to maintain an adequately 
stable population that will further develop the existing re­
sources. On the other hand, when migration occurs, its effects 
are reflected on yields concomitant with the low levels of 
skill of the newcomers to the labor force. The newcomers 
have to be continuously trained while those that leave will 
shift occupations in such a that their farming skills 
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will be of little use. Under these circumstances, the efforts 
to improve the education of the farmers in the area are less 
effective than expected since the farmers are trained and 
then change occupation. It has been reported (50, p. 65) 
that skilled personnel is scarce in spite of the fact that 
there exist five government sponsored technical schools plus 
two private technical schools. This situation is imputed to 
out-migration. 
During the period from the 1952 to the 1950 census those 
below 15 years of age changed from 39.4 to 42.0 per cent at 
the expense of the group of those 15-64 years of age that 
decreased their proportion from 55.8 to 53.1 per cent. The 
rate of growth of the population in the region was close to 
1.2 per cent during the 1940-1960 period with signs of accele­
ration since it varied from 447,000 persons in 1940 to 511,000 
in 1952, for a rate of growth of 1.12 per cent per year. From 
1952 to 1960 the number of persons increased to 584,000 for 
a rate of growth of 1.69. In 1955 around 42 per cent of the 
agricultural laborers in the region were migrants. If this 
proportion is appropriate for 1960, the number of in­
ternal migratory workers in that year may have reached 41,000 
persons. It must be pointed out that the growth of population 
is not homogeneous throughout the region since the population 
of the Maule province has been declining since 1885. The 
losses of population of the Maule province are reflected by 
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gains in cities like Linares, Parral, Talca and Curicd. In 
a stepwise fashion, the migrants move first to the cities 
within the region and from there they move to either Santiago 
or Concepcion. Another hint as to the relative opportunities 
for labor in the area is illustrated by the fact that the 
number of persons employed by industrial concerns in the area 
grew from 16,776 persons in 1940 to 16,897 in 1960 (50, p. 
33) while the urban population increased from 150,000 to 
22 7,000 persons in the same period. It may be e^qsected that 
past trends will continue and that they can be reversed with 
the increased activities of the government in the field of 
land reclamation. In fact, one of the hypotheses included 
in the programming model is that land reclamation will pro­
ceed at the speed proposed by the national plan. The seasonal 
pattern of employment for annual crops indicates that the 
slack months in the area are June, July, August and September. 
Livestock activities, as expected, provide steady employment 
during the year. This seasonal pattern is taken into account 
in the model by crop and month. This is always a difficult 
procedure because a critical shortage of manpower may be 
indicated by the program during the deriving of the optimum 
product mix but a slight change in planting dates may change 
the outcome. In fact, the programs consistently show a sur­
plus of labor. The corresponding data about seasonal ençloy-
ment is found in Table A.53. It is important to mention the 
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relative levels of education in the area and especially among 
the farmers. We notice that the average number of years of 
schooling of the active population of the region is 3.5 
years as compared to 5.0 years for the country as a whole 
(50, p. 34). However, the bulk of the active population 
employed in agriculture has been in school for an average 
of 2.2 years while the workers in the transportation, electri­
city, water and gas activities averaged 6.2 years of schooling. 
It is clear that within the agricultural worker's group there 
is a wide variation that may range from six or more years of 
schooling to a sizable number that went to school to leam 
to read and write for one year or less. Speculations of this 
kind are useful because it is proper to include as one of the 
elements of the analysis the quality of the labor force. This 
quality may be correlated to increases in yields and can be 
obtained as a residual in a production function study. Follow­
ing Griliches (24) and Hansen (26), it is possible to make a 
reasoned speculation as to the possible rates of return to 
schooling. This procedure involves the extrapolation of re­
sults from one community to another. Even then, this type 
of analogy may prove to be useful as a range of possibilities 
rather than as the rate of return to schooling. In the Gril­
iches article, it was found that the regression of the log of 
value of production per commercial farm on the logarithms of 
livestock expense, direct costs, machinery, land, buildings. 
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man years worked and education, turned out a coefficient for 
education that was not too different from the coefficient of 
equivalent man-years of labor. In this case, education 
measured the quality of the input labor. Hansen (26) found 
that there was a definite relationship between investments in 
schooling and income returns and that, furthermore, there was 
a family of rates of return depending on whether the invest­
ment was made by the individual or by the government. The 
rates of return to total investment in schooling are most of 
the time above ten per cent in real terms showing a definite 
premium for completion of elementary education, high school 
and college. 
The observed fact that the region is providing the poles 
of growth in the North and South with additional manpower 
must be weighted and a decision made as to the desirability 
of such a trend in terms of the investments needed and the 
gains to be made by diminishing the rate of immigration, in­
cluding the possibility of bringing it to a total halt or 
even reversing it. 
Income 
The statistical data for the Maule region indicates 
that at least since the inflations of the last part of the 
19th Century, the region has been losing population to 
Santiago and Concepcion and the agricultural sector has been 
using modem machinery. This healthy indicator of develop-
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ment is somewhat spoiled by the fact that agricultural 
machinery is mostly imported and has to be paid for with 
foreign currencies so no benefits accrue to the industrial 
sector of Chile. As a consequence, the possibilities for 
employment of those abandoning the rural sector are not as 
large as they could be. The difficulty lies in the diver­
gence between private and social costs. If one Escudo spent 
in machinery services produces more than one Escudo in labor 
services, the private proprietor will shift, if he can, to a 
more intensive use of machinery. Even if the present number 
of workers can not be decreased, the intensification of his 
operations will be brought about by concentrating on machinery 
services. 
Table 2.10. Income distribution in the Maule Region (Labor 
force calculated to year 1965, Escudos of 
January 1964)^ 
Salary range 
Escudos^ 
Rural Sector Urban Sector 
Mean Percent 
persons 
Percent 
income 
Percent 
Persons 
Percent 
Income 
0-150 45 91.8 61.8 75.0 39.2 
151-500 221 7.2 23.5 22.6 43.6 
greater than 500 991 1.0 14.7 2.4 17.2 
Source: (50) 
^One dollar of January 1964 equal to 2.242 Escudos. 
^Mean monthly rural salary calculated in terms of the 
active agricultural population of 116,900 persons in 1965. 
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With the data above/ an index of inequality was computed 
utilizing a rectangular distribution whereby the incomes are 
assumed to be equally spaced between them, and then the actual 
situation was evaluated on the basis of that assumption (54, 
pp. 305-306). The index of inequality resulting from the 
Lorenz curve and the rural data in Table 2.10 resulted in an 
index of one-third for a minimum income of zero and a maximum 
income of 1481 Escudos valued in January 1964. This index 
signifies coiiplete equality when its value is one and com­
plete inequality when it is zero. The calculation was made 
to heuristically indicate the value of a program that will 
redistribute additional income. The difficulties in ap­
praising income distribution deserve a full treatment but will 
not be pursued here. 
It must be stressed that, since the data was obtained, 
new legislation has equated the minimum salaries paid in 
the farm and non-farm jobs, and the new salary levels have 
been used in the models. In addition, other legal measures 
were taken to keep the farm workers from being dismissed. 
Under these conditions, the substitution of machinery for 
labor will take the form of further concentrating on capital 
investments and increasing the resource base other than labor 
as much as possible. 
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CHAPTER III. PRESENT PLANNING PROCESSES AND 
ALTERNATE SOLUTIONS 
The starting point of this study is based on previous 
efforts of the Chilean Government (40, 41 and 50). The 
national accounts^ as a basis for planning, were recognized 
in Chile in 19 31 (11, p. 16). The iitpetus given to this type 
of study and its usefulness is indicated by the updating of 
materials by the Corporacion de Fomento and the National 
Planning Office (45). It was implied in the development of 
those studies that regional planning efforts were necessary 
since the behavior of the economy indicated that certain 
sectors were faring better than others. In particular, agri­
culture was lagging behind and the problem of imports of food­
stuffs in increasing quantities is an ever-present reminder 
that an effort should be made to use the available resources 
and eroertise in a more effective way. The planning efforts 
as such can be traced back to 1945 (41, p. vi) when an agri­
cultural plan was elaborated. Other plans were also designed, 
such as the agricultural development and transport plan in 
1954, the national economy development plan for the 1961-
1970 period, and a program for fruit tree development in 1962. 
The last program has been included in the 1965-19 80 agri­
cultural plan (41). 
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Current Development Plan for the 
Agricultural Sector 
The agricultural development plan 1965-19 80 
The plan was issued in 1968 but covers the period 19 65-
1980. The suggestions found in the plan were applied by the 
government before its publication. When a severe drought 
produced a reduction in the targets of the plan, the projected 
sectoral growth of agriculture was reduced from 5.8 per cent 
per year to 3.5 per cent per year in the 1969-19 71 period (32, 
p. 53). The provisions of the plan permit this flexible ap­
proach. The action taken by the government indicates their 
disposition to make changes according to the circumstances 
that arise. They have a strategy. 
The Chilean planning efforts are based on tradition, 
necessity and political consensus. The historical record 
shows the influence of economists on the government, at 
least since the second half of the nineteenth century when 
the laissez faire doctrines were introduced into the country 
(48, p. 35). The political will to act is also noticeable 
in a country where the structuralist doctrines and the 
Economic Commission for Latin America have been influential 
even beyond the country's borders. 
In the following pages, the structure and theoretical 
basis of the Agricultural Development Plan (41) and the 
general planning effort for the Maule region (50) will be 
examined. First, the underlying theory will be outlined and 
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then a compatible way of dealing with the planning problem 
will be suggested. 
The agricultural development plan was elaborated by the 
Ministry of Agriculture as a part of a concerted effort by 
the National Planning Office, a branch of the Executive Office 
of the President. The success of the program depends also on 
the efforts made in health, housing, education and other 
activities. However, it may be said that the program is 
sufficiently self-contained to function quite well by itself 
except where questions relating to the price level are con­
cerned. The agricultural plan proposes a change in the present 
income distribution, and the justification for modifying it is 
based on the inherent inefficiency of land tenure arrange­
ments. In principle the explanation may run as follows. The 
land tenure structure prevalent in 1965 was based in part on 
the property of land as a hedging device against inflation. 
In this sense its productivity was a coirg)ound result of the 
appreciation of values over time and the product obtained. The 
presence of a labor force that could put this land to a more 
intensive use, thereby reducing the need for the inçortation 
of foodstuffs while creating a larger market and adopting new 
and more advanced technology, made a social necessity of the 
idea of redistributing the land. In this way, both the rights 
to the streams of income and the additional income would be 
redistributed. In a welfare analysis, the gainers would be 
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potentially capable of compensating the losers while complying 
with the desires of the population as expressed in their 
(hypothetical) net welfare function. The net refers to the 
excess of benefits of the gainers over the losses of those 
that would give up the claim to ownership. The actions of 
the government in regard to this redistribution of income 
through agrarian reform are based on political and economic 
reasons. In the first place, the decision to carry out the 
distribution of the land is derived from the political 
process in a fashion not necessarily consistent with economic 
optimizing but nevertheless within the boundaries of political 
logic. Secondly, in a typical interaction of economics with 
other sciences, compelling arguments are brought forward as 
evidence for the change. For exaitple, the need for a more 
intensive cultivation of the land will signify the formation 
of a larger market for the products of the farm and non-
farm industries in addition to the political gains. In the 
process of shifting the rights to wealth, the configuration 
of the production possibilities surface changes. The economist 
qua economist will then proceed to orient the use of resources 
toward an optimum position of the sector. 
The objectives of the plan and its strategy The 
country as a whole was divided into 15 zones. The plan 
contemplates the execution of 15 programs for an equal number 
of products and 11 programs related to social and technological 
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change. The plan recognizes explicitly the relatively 
limited possibilities of expanding the land base and the 
necessity of pursuing a policy such as the one followed by 
Japan and described by H ay ami and Ruttan (2 8) . This inçslies 
the need for improving agriculture through chemical and 
biological measures rather than through the development of 
new lands. Admittedly, it will be very difficult to balance 
the immediate needs for increasing the size of the product 
with the more efficient long run prospects for adjustment. 
For example, it is reported that the price of tractors and 
trisuperphosphate declined 30 and 40 per cent in real terms 
respectively during the 1964-1968 period (32, p. 264). With 
a measure of this type the number of workers needed is likely 
to decline. The immediate result is an increase in the 
profitability of agricultural enterprises as a result of more 
efficient machinery, and a concomitant increase in total 
product. Obviously, measures like that have to be considered 
in terms of the transitional period the farm industry is 
experiencing, taking into account laborers' salaries. This 
is a crucial aspect because if jobs are not available, some 
kind of financial assistance must be provided. 
The objectives of planning at the national level can be 
summarized as: expansion of areas planted with crops, including 
fruit trees and vineyards, by substituting them for livestock-
occupied lands. This objective is related to the need to 
intensify the activities of the farm industry assumed to be 
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mostly of an extensive character. The definition in the 
planning schemes of an intensive enterprise is one where the 
employment of labor, capital and variable factors of produc­
tion has a relatively larger importance than land while at 
the same time the value of the product per unit of area is 
high. Another important objective is to redirect the use of 
the land to those crops for which internal and external 
markets exist. To conserve resources by changing their use 
from cropping to livestock or forests is another important ob­
jective. An expansion of the irrigated area by half a 
million hectares between 1965 and 19 80 has been programmed 
as one of the main objectives. 
Introduction of improved technological processes The 
rate of growth of production must change from the historical 
1.8 per cent per year to 5.4 per cent per year in the planning 
period. The overall objective will be to substantially 
complete the substitution of irtports of farm products by 19 80 
while the level of exports should be four times the 1965 
level. No absolute increases in the number of jobs are fore­
seen, at least not substantial ones. Productivity, defined 
as average productivity, will increase together with the level 
of income of those remaining in the farm sector. It is ex­
pected that underemployment will continue to be a problem. 
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Strategy The proposed steps purport to optimize 
systematically the use of resources and promote structural 
changes via technology-carrying investments. Due caution 
should be exercised in regard to labor-substituting tech­
nology giving priority to the internal market. The expansion 
of non-livestock activities should come out of average 
productivity increases of 75 per cent with the remaining 25 
per cent coming from area increases in the irrigated sector. 
However, 95 per cent of livestock product increases must be 
obtained from technological improvements. The mechanisms to 
pursue the objectives and carry out the proposed strategies 
include a revamping of the public sector related to farm 
activities, such as the already created Agricultural Planning 
Office; the adaptation of an organism to provide technical 
assistance to the farmers; new committees for each of the 15 
zones in which the country was divided in order to coordinate 
the actions prescribed in the national plan. Another important 
instrument is the price policy postulated. The State of 
Chile has intervened in the formulation of agricultural prices 
since 1933 (41, p. 231). At the time the present plan was 
issued in 196 8, the government intervened in the determination 
of the prices of 70 per cent at the value of farm products. 
Minimum and maximum prices are fixed by the government for 
the inç)ortant items in the diet of the people. 
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Taxes The proposed taxation scheme is related to 
the need to iirprove the efficiency of the farm industry rather 
than to increase fiscal resources. One tax is contemplated 
on the basis of farm income, substituting for the multiplicity 
of taxes existing up to 196 8. 
Fertilizers Their use will be promoted by all means 
while prices will be maintained at the lowest possible levels. 
The use of fertilizers will be coordinated with farm credit 
through the Banco del Estado, the Agrarian Reform Corpora­
tion (CORA), the Farming Development Institute (INDAP) and 
the agricultural department of the Development Corporation 
(CORFO). In addition, the private banks will continue lending 
to some of the farmers. The basic idea in the public sector 
is to lend at lower rates than in the rest of the economy. 
The provisions of the plan are meticulous and extensive, 
and the aspects relating to the Maule region are used with 
appropriate assxiirç>tions regarding the feasibility of the plans. 
One of the important aspects of the plan refers to the proposed 
pricing procedures. The regulations to control both prices of 
factors and products are in agreement with theoretical con­
siderations. They assume that the farmers do not react 
with sufficient rapidity to the requirements of the econony, 
and that the public sector organizes all the array of factors 
and factor prices needed and, by trial and error, gets close 
to the set of prices that will exhaust the product in all 
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markets. The general equilibrium system necessary to achieve 
this has been defined by Walras and others (35). The tech­
nological requirements to coordinate information are avail­
able in the form of high speed computers. The steps to carry 
out operations of this kind are implied by the different 
models elaborated elsewhere at the national level, such as 
the models used to determine the allocation of production 
with alternative sets of prices (36). The approximation to 
a general system of prices that will optimize the use of 
resources at the level in^lied by the plan remains a task 
for the future. The determination of realistic prices is in 
itself a task that requires a considerable effort in order 
to avoid an inadequate cillocation of resources. One of the 
criteria announced to determine the optimal price relation­
ships between the different commodities and wheat at the 
producer level is the consideration of price relationships 
in the more important international markets, their projections, 
and the internal price relations in other countries (41, p. 
235). Several implications of this idea may be tested with 
the help of international trade theory (46, pp. 305-319). 
Some remarks will establish the difficulty of using this com­
parison. Suppose the price of milk is observed in two dif­
ferent consuming markets. It may be entirely possible that 
the prices will be substantially different and yet marketing 
logic will be impeccable and neither of the two prices could 
be relevant to a third producing market. This case may 
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arise if a seller country controls the sales to two consuming 
markets where the price elasticity of demand for milk differs 
(18, pp. 278-279). The study of cost conditions in other 
communities will encounter similar difficulties since produc­
tion will be geared to internal demand, original endowments, 
and technology. As has been pointed out, even if two countries 
had identical resource bases and internal demand conditions, 
internal trade would iirç>ly differences in the prices of 
factors of production due to the effects of exchange (46, 
p. 310). A significantly useful derivation of internal 
price guidelines from international sources is likely to be 
a costly endeavor coirpared to the benefits to be obtained. 
Welfare benefits The shift of some of the gains of 
the producers to the consumer at large is in general a 
benefit that cannot be controlled by the producers due to 
the fact that the results of agricultural research are avail­
able to everybody and to the generally atomistic distribution 
of production among a large number of producers. It is a 
fact that certain agricultural knowledge may be kept under 
control by the producer in the case of unique characteristics 
of the trade. Banana production and distribution is a case 
in point. But, in general, it may be said that a planned 
redistribution of gains derived from technological advances 
is theoretically feasible although the market itself may re­
distribute it as well. Notice that when the public sector 
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decides to distribute the gains derived from the new tech­
nology, the concomitant risks have to be taken out by the 
public sector too. In other words, the responsibility for the 
cost of the changes via input prices has to be on the policy 
maker. To be effective, the input-prices policy has to be 
geared to the market's income and price elasticities of 
demand. In this way, the price of fertilizer will be lower 
for those crops whose quantity must be increased while on 
the same farm the price of the same input has to be different 
for those crops that are out of line with demand. The policy 
maker will have as his criterion function the aggregate de­
mand for each of the commodities. The individual producer 
cannot appraise the effect of his actions over supply nor 
demand; he is independent. Sharp differences of opinion 
may arise from this situation. 
The plan (41, p. 235) indicates that product prices will 
be one of the least important ways through which the producers 
will increase their incomes. Those increases will be achieved 
through a higher marketing efficiency level and increases 
in the productivity levels together with a reduction on input 
prices. The producer will maximize his profits by equating 
the price of the product times the marginal product of the 
input in question to the reduced price of the input. 
One of the interesting points of the plan is the lack 
of measures to cope with those severely underemployed or 
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unemployed. A model like the one employed in this thesis can 
indicate the potential extent of uneitployment. Other relevant 
considerations include the fact that while modernizing agri­
culture will increase output, a larger and larger group of un­
employed people in agriculture will mean outmigration and the 
need for public services in the cities. 
We have made reference to the comparison of Chilean 
economic indicators with those from other countries. These 
conparisons are intended to heuristically support the idea 
that larger amounts of fertilizer are better than smaller 
ones. True, a good agriculture shows a high average amount 
of fertilizer per unit of area. However, the disparity in 
the usage of fertilizer may be due to the particular path 
of development chosen (28, pp. 1115-1141). An efficient 
agricultural sector may be reached through several divergent 
paths and not necessarily through high rates of fertilizer 
or through mechanical means, although those paths are likely 
to converge (2 8). If the conditions for an optimal use of 
scarce resources hold, then it will be enough to have equality 
of the ratios of the respective marginal productivity of any 
input to its price. We may indicate that relatively high 
amounts of fertilizer are a necessary condition for an effi­
cient agriculture but there are exceptions such as desertic 
soils recently incorporated into irrigated cultivation that 
may need less fertilizer, at least for a time. This is not 
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a sufficient condition since even when all the conditions are 
fulfilled in one economy and it is in equilibrium, a different 
equilibrium in another economy may require different amounts 
(31), (1, pp. 204-205). The issue is in fact a clear one; the 
amounts of fertilizer to be applied will depend on the price 
of the product, the marginal physical productivity of the 
fertilizer in question and its price (38) . In this case the 
necessary and sufficient conditions will be fulfilled. 
The regional plan for the Maule Region 
The regional plan (50) contains a diagnosis and a 
strategy for the region. The population characteristics are 
examined from the point of view of internal characteristics; 
such as growth, rural or urban, dependents, employment 
structure, migration, skill levels and others. 
The economic structure of the region is also examined, 
indicating the value of the regional gross product, the per 
capita productivity and the growth experienced in the region 
by sector. A social analysis is offered including ti'ie 
class structure of the population and its relationships with 
the opportunities for employment and education. A spatial 
diagnosis is spelled out with reference to urban-rural rela­
tionships, transports, housing and other. The institutional 
set-up with enphasis on the importance of the region in the 
national decision-making processes and the relationships 
between the private and the public sectors is described. 
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After analyzing the potential of the region/ the authors 
address themselves to the problem of developing a strategy 
for the short and long-term development of the area. For 
each of the sectors and subsectors described above, a 
strategy is offered. The interest of that study is centered 
on the short and long-run strategies pertaining to the eco­
nomic sector. The planners see the overall development of the 
region in terms of the region's present secondary position, 
its agricultural character and the fact that the region has 
the lowest standards of living in the country. The economic 
objectives are the typical ones: a larger product must be 
obtained while its distribution must be improved. However, 
there is also one objective that establishes with clarity 
the need for meshing the activities of the region with those 
of the country in general, specializing the area so the dif­
ferentials in standards of living decrease to the point 
where out-migration will be slowed down. Another objective 
indicates the need to have institutions with an autonomy con­
comitant with the needs for local development. This last 
objective is not empty; the conditions of a centralized 
government in Chile require a substantial degree of subordi­
nation to the decisions taken in the Capital of the country. 
The short-term development goals are related to the National 
Plan. The agricultural goals are a combination of the goals 
indicated by the plan nacional (41) and the objectives set up 
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in the region itself. In particular, the projections related 
to annual crops are the ones that appear in the plan nacional, 
while the projections for vineyards, horticultural products, 
fruit trees, forestry and fishing have been elaborated at 
the regional level. The sectorial activities of indus try 
are related to agricultural industry. The construction sector 
also depends on the level of agricultural activities and 
mining is relatively unimportant. The services sector is a 
catch-all sector for the people that are in the process of 
moving, and its inportance can be assessed by the fact that 
50 per cent of the gross regional product was inçuted to 
this sector. The projections at the regional level include 
an e:q)ected rate of growth of 2.5 per cent per year for the 
services sector in the 196 8-19 71 period. This rate is based 
on the observation of historical trends in the area. The 
agricultural development of the area is postulated at a rate 
of 6 per cent in the short run, that is, from 1965 to 1970. 
The historical record shows that between 1960 to 1965, the 
agricultural product in the area grew 0.5 per cent per year. 
The specific targets at the regional level in the period are 
as follows: the total cultivated area must increase from 
273,500 hectares to 284,600 hectares. Improved pastures must 
increase from 99,800 hectares to 409,700 hectares. Total 
livestock lands must decrease from 1,122.6 thousand hectares 
to 6 88,300 hectares. The study enumerates exhaustively the 
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problems and possible solutions to the problems identified. 
The recommendations derived from the diagnosis are less 
constrained than the ones derived from the plan nacional. 
This is a logical derivation of the fact that the plan 
nacional could elaborate price policies for the majority of 
the product and input prices, marketing and institutional 
arrangements, and other miscellaneous items. The plan at 
the regional level (50) conplements the information found in 
the plan nacional (41) and incorporates some of the findings 
of the Centro de Planeamiento referred to in (49, pp. 21-
2 3). The efforts made in planning the activities of the region 
make possible a study of the economic variables of the system 
and, in particular, of those related to the agricultural 
sector broadly defined. A summary of the emalytical efforts 
undertaken to date should take cognizance of the fact that 
policies based on factual, detailed data already exist, and 
that the regional studies of physical and human resources 
range from the investigation of physical resources to mathe­
matical programming models as reported in (49, pp. 21-23). 
These studies were carried out in partnership with the 
Massachusetts Institute of Technology and the University of 
Chile. The present study purports to introduce a new factor 
in the analysis of the region by underlining the economic 
factors and providing the Chilean analyst and planner with a 
potentially operational tool that may open the way for a more 
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complete analysis. 
The Model 
The model to be used will be described in terms of easily 
understandable relations and then an application will be made. 
The first exercise will be related to a replication of the 
projections elaborated at the level of the national plan, 
complemented by data from the regional plan. The data will 
be taken from the plan nacional (41) and the regional analysis 
(50) . 
The problems that confront the analyst in planning may 
be solved by a host of procedures available to him, such as 
general guidelines regarding inputs and outputs that can be 
identified after sampling from the universe about which in­
ferences are to be made. A detailed economic survey may be 
carried out where the general equilibrium characteristics of 
the system can be uncovered. The supply and demand character­
istics of the markets may be determined, and in a backward 
linkages fashion, all the economy of the area may be described. 
Another available method is to examine the pattern of outputs 
and then the interrelationships that apply may be explicitly 
expressed in an input-output model, or a number of relation­
ships may be thought of as limiting a set of linear functions. 
The first is a specialized case of the second (16, pp. 1-7) 
and is known as activity analysis. The analysis in this 
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thesis is within the boundaries of the theory of production 
and its main characteristics can be expressed in the termino­
logy of vector spaces (34, pp. 95-101), or in other alternate 
and equivalent ways as in (35, pp. 144-162) , or in (30) and 
(25) . 
From the point of view of the economic interpretation 
of a programming problem, it is essential to identify the 
fact that certain resources cannot be changed in the short 
run. These resources are the capacity limitations of a 
problem. At a regional level, for example, there exist a 
given number of hectares of land of a specified quality that 
can be used in the production of a number of activities, and 
the rate of usage per unit of product or area is known. The 
net prices that can be obtained from production are known too 
and, finally, the analyst is able to define an equation that 
portrays the gains to be made or the losses to be avoided. 
In this problem at hand, the objective is to introduce a 
flexible planning tool for the Maule region, using the linear 
programming approach complemented with stochastic yields and 
changes in the capacities, technical coefficients and prices 
as required by the economic conditions of the problem at hand. 
The model is required to yield optimal solutions for dif­
ferent periods so the results may be coitpared according to 
the different hypotheses used. The starting point of the 
analysis is to set up a criterion equation of the form; 
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Total net value of production = sum of the net prices 
of the j products times the quantity levels defined 
in the optimization of the linear system. 
Two additional conditions should be obtained. The 
first of them is that the operations should be carried out at 
non-negative levels. This means that a solution that indi­
cates that a negative product should be produced will not be 
accepted in the universe of feasible solutions. And finally, 
it is required that no more of the fixed resources available 
should be used. For exaitç)le, if floor space (a restraint) is 
equal to the space required for five desks of a certain 
size, no more than five could be used. The capacity floor 
space is a constant by definition and the maximum of it that 
can be used is equal to the available amount. Conceptually, 
the problem is a simple one, and for a limited number of 
capacities, for exairple, three and a reduced number of activi­
ties, say five, there will be at least 56 systems of simul­
taneous equations to solve and compare to find the optimum 
combination of activities that will yield the optimum total 
net value of production if a maximum is desired. Alternatively, 
the minimum may be found and at least 56 systems of 3 by 3 
matrices have to be solved and con^ared. In the case of a 
simple maximization problem like the one referred to above, the 
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inflated number of systems will come about as follows; assume 
that there exists a system where the total net value of 
production is 
5 
NVP = Z P.C.; j=l,2,3,4,5 
j=l ^ ^ 
Where Pj is the net value of product P; Cj is any one of the 
five commodities and 
5 
Z a..C. £ k.; i=l,2/3 
j=l J ^ 
and we further require that 
C. > 0 ] — 
where a^^ is the per unit of product requirement of capacity 
i to contribute to the production of j. 
Cj is the jth commodity. There are five of them. 
is the ith restriction. 
Pj is the jth net price of the jth commodity or gross 
value of sales minus variable costs generally. 
We solve systems of equalities so in this simple case 
we add one catch all variable to each of the three equa­
tions that will help to dispose of the surplus capacity that 
may be zero. This disposal variable may have a net price 
attached but it may be assumed without harm for this example 
that its net price equals zero. These disposal activities 
will change the capacity constraints into equalities. 
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5 
Z a..C. +s. = k.; i=l,2,3 
j=l ^ ^ ^ 
is the ith slack variable. 
The total number of systems to compare can be better portrayed 
developing the equalities above: 
^11^1 ^12^2 ^13^3 ^14^4 •*" ^15^5 ^1 ^  ^ 1 
^21^1 ^22^2 "*• ^23^3 ^24^4 ^25^5 ^2 ^2 
^31^1 ^32^2 ^33^3 ^34^4 ^35^5 ^3 ^  ^ 3 
We have eight unknowns to solve with three independent equa­
tions and the number of combinations that we will have to 
check in order to find the optimum values is equal to 
O I 
3, (3^3) I = 5 6 .  F o r  e a c h  o f  t h e  5 6  s y s t e m s  o f  t h r e e  e q u a t i o n s  
in three unknowns, the values found are to be substituted in 
the NVP equation and the optimum selected. At each of the 56 
levels we will find values for three of the unknowns which, 
multiplied by the net prices, will give the total values of 
the function we desire to optimize. The coirç>utational load 
becomes staggering at a rapid rate if it is realized that a 
greater-than requirement will add two additional activities 
per row instead of one. An algorithm such as the one developed 
by Dantzig in 1947 provides a method that gives an exact 
solution to the problem or indicates that the criterion 
function or NPV may be increased or decreased indefinitely. 
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The gist of the algorithm known as the simplex method is to 
choose at each step (for a maximum) the activity that adds 
the maximum amount to the criterion function while using the 
smallest amount of limited resource. The method is ex­
tremely efficient and the number of iterations is sharply 
reduced. For exainple, solution GOVIO in Chapter IV with 110 
rows and 217 columns was solved with 38 iterations. 
Procedure of study 
The first step in the einalysis was to examine the data 
available for consistency and completeness so it could be 
used in the programming model. Then the programming algo­
rithm was applied to the government plans as follows: in 
GOVl, the yield and areas postulated by the government 
were maximized, taking the areas, prices and yields for 1965, 
19 71 and 1980 as a basis. The objective function is the 
net value of crops and livestock. Restrictions are built 
into the model. One exartple of this is illustrated by the 
area planted with vineyards that cannot be changed easily 
in any one year. G0V2, in this variant, the area remains at 
the levels indicated for 1965 but yields increase as in the 
plan nacional. The same provisions regarding the minimum 
and maximum area as in the previous model will be considered 
here. This alternative will measure the effects of not 
developing the extra areas as included in GOVI. The model 
denominated GOV3, will consider the area as it was in 1965 
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but the effect of the drought in 196 8-1970 will be imputed. 
This will conpare the effect of the drought in the relevant 
period and afterwards will be confuted in terms of the postu­
lated government yields with the usual minimum and maximum 
provisions as to the levels of area crops and livestock. 
In addition to the above/ STOKl considers the growth of 
the area as postulated by the plan nacional, and a rate of 
growth of yields is identified starting with the government 
estimates; then for each of the periods a deviation of yields 
is considered. The deviation of yields is assumed to be 
random, and irrigated area yields will increase or diminish 
according to deviations from the 1950-196 7 historical record 
(Table A.54b). The postulated yields will continue growing 
on the basis of the means calculated by the government 
planners. These means will be varied stochastically according 
to the variations in the historical period. The basic data 
for these calculations is in Table A.54a and A.54b. These 
yields are calculated by product, province and whether or not 
the product is grown in irrigated or drylands. The idea of 
introducing this variability in the yields has the objective 
of giving some realism to the linear inodel. It is consistent 
with the assumptions used to build the irrigation works. One 
specific assunrotion is crucial. This assuirption indicates 
that the largest area to irrigate in a given river basin is 
based on a standard 85 per cent year, defined as one in which 
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rainfall is equal or greater to the quantities fallen in 85 
out of one hundred years (58, p. 254). Since the volume of 
the reservoirs is calculated, taking into account the usual 
amounts of rainfall in the area, it is likely that the crops 
will be affected in varying amounts in different years. 
Intensive farming methods will be more stringent in their 
water requirements. The limits of variation of yields, based 
on the historical record, affect the margins of profitability 
of the different crops and may uncover some sensitive enter­
prises which in themselves will provide useful clues to the 
direction of change of the local farming industry. These 
variations are based on the yields reported in the several 
production yearbooks from 1950 to 1967 (19). The yields may 
fall anywhere, under the assumption of normally distributed 
yields for which the population mean and standard deviations 
are known. A more detailed explanation of the procedure 
acconçanies Table A.54c. The calculations were made for each 
series of yields, using mechanical means of analysis (53, 
pp. 79-82) and a transformation of uniform random numbers 
to normally distributed random numbers to calculate programs 
over a range of yields 
^The procedure was inçjlemented in the Fortran language 
by Wendell Smith of the Dept. of Statistics, Iowa State 
University. 
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In ST0K2/ the area is kept constant first at the 1965 
levels and the yields defined above are used taking the 
government yields as the basis . The objective of this variant 
is to identify the results of the model when a stochastic 
variation of yields occurs. The yields for a particular 
crop will be bounded by the historical record. However, the 
value of the objective function will change according to the 
relative weight of the commodity in terms of the region as 
a whole. ST0K3 will be similar to GOVS except that yields 
will be considered in the same manner as above- Table 3.1 
indicates the main criteria for the several runs of the model. 
Table 3.1. Alternative hypotheses in the analysis of the 
model 
Area Yields Delayed 
Procedure Growth 1965" random random 
level 
Plan nacional replication X X 
GOVl programming X X 
G0V2 programming X X 
GOV 3 programming X X X 
STOKl programming X X 
ST0K2 programming X X 
ST0K3 programming X X X 
G means the projected averages for the years 1965, 1971, 
19 80. Similarly the random yields are calculated for the 
same periods as shown in Table A.54c in the Appendix. 
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Comments 
The alternate model proceeds from a replication of the 
calculations made by the Chilean planners to the inçjlementa-
tion of programming models incorporating the hypotheses im­
plied by the classification in Table 3.1. 
The analysis of present planning processes indicates the 
preference of the planners for the aggregate procedures al­
though both the national plan and the regional plan (41) 
and (50), present their researches at the province or regional 
level/ or in the case of (50) , even at the equivalent of a 
municipality. The basic approach is to concentrate on broad 
indicators of trend with the idea of approaching the specific 
micro units of the system; the individual worker or entre­
preneur, the significant community or industry. Programming 
procedures like the one disclosed in the following chapter 
permit a closer look at the units mentioned above and, what 
is more important, .those procedures permit the construction 
of homeostatic models of the regional economy so that a quick 
reaction from the planners may enable them to stay closer to 
the desired objective or objectives most of the time. 
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CHAPTER IV. SOLUTIONS FROM THE 
PROGRAMMING MODEL 
Replication 
The results obtained by the government planners for the 
Maule region, cong)rising the provinces of Curico, Talca, Maule 
and Linares, provide a convenient starting point for the en­
suing programming models. The cropland restrictions by 
province, the relative yields and the capital and water 
restrictions are related to the 1965 situation and the projec­
tions to 19 71 emd 19 80. The scope of the government plans 
for the region can be appreciated from Table 4.1. The irri­
gated area is to be doubled during the planning period, with 
a greater relative emphasis on the area devoted to cattle 
activities under irrigation. The explanation for this decision 
may be along the following line of reasoning; we have seen 
that water can somehow be harnessed for irrigation but the 
lands devoted to livestock are not too well suited for other 
crops (49, p. 204). The irrigated cropland is projected to 
increase by more than two-thirds of the original area. We 
will see later how these changes affect each of the four 
provinces in the study. The area totals refer to the data 
found in the plan nacional (41). These totals comprise most 
of the area under cultivation but not all of it. For exair^le, 
the irrigated crops area in Table 4.1 reaches 173,500 hectares 
while the plan nacional (41, p. IV-38) records 180,000 
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Table 4.1. Maule region area in 103 hectares 
Item 1965 1971 1980 
Irrigated crops 173.5 223.6 297.6 
Irrigated livestock 
activities 80.0 135.0 220.0 
Subtotal irrigated 253.5 358.6 517.6 
Drylands crops 91.2 67. 3 50.4 
Drylands livestock 
activities 809.0 808.0 740.0 
Subtotal drylands 900.2 875.3 790.4 
Total 1 ,153.7 1,233.9 1,308.0 
Source: Tables A.7, A .14, A .22, A.29 
hectares. It may be speculated that the area not included 
is occupied by canals and houses. 
The area devoted to crops and cattle in the drylands 
will diminish. The crops will diminish more relative to 
livestock activities; only cattle and sheep are considered. 
The total volume of dryland crops will diminish from 91,200 
hectares in the first planning year to 50,400 hectares in the 
15th planning year. The drylands area will diminish from 
900/000 hectares to 790,000 hectares. The combined result is 
a 12 per cent increase in the area under agricultural 
activities for the Maule region as a whole. The program 
under consideration is significant at the national level 
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since the irrigated area, according to the plan nacional (41, 
p. 174), reached 1.229 million hectares in 1965. This im­
plies that one out of five irrigated hectares was found in 
the Maule region in 1965. For the year 19 80, the projections 
indicate that one out of every three irrigated hectares in 
the country will be found in the Maule region. 
Table 4.2. Total projected gross value product in the Maule 
region in million Escudos of 1965 
Concept Value Product 1965 1971 1980 
Irrigated Area 
Crops 16 8.6 250.6 414.5 
Livestock 18.9 71.9 252.1 
Subtotal 187.5 322.5 666.6 
Drylands 
Crops 41.2 42.2 49.2 
Livestock 22.8 25.0 27.9 
Subtotal 64.0 67.2 77.1 
Total 251.5 389.7 743.7 
Source: Tables A.9, A.17, A.27, A.32. 
Value of the product 
The calculations at the region level indicate that the 
planners have projected growth of the value of the product 
at constant 1965 Escudo prices that goes from 251 million 
Escudos to 744 million Escudos or an increment of 49 3 
million Escudos in 19 80 as coup are d with the base year 1965. 
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The planning effort is clear; 9 7 per cent of the increment 
in gross value product will be derived from the irrigated 
areas. The value of crops within the irrigated areas will 
be incremented 1.46 times, while livestock in irrigated areas 
will increment its relative contribution by 12.33 times. 
The strategy for the region requires doubling the irri­
gated area, while livestock should increase in importance 
as required by the mounting deficits of livestock products 
and the drain in foreign exchange of the past years. See for 
exairple the Catholic University report (7, pp. 94-95). The 
descriptive material included has built in the very large 
number of assumptions necessary to obtain a description of 
this type. No clues are given as to the weights given eco­
nomic and political factors in the construction of the plan. 
Some other restrictions are of a technical nature, as in the 
areas planted with fruit trees and vineyards that cannot be 
drastically changed from year to year and whose planning 
horizon is a longer one. 
Crops and livestock systems 
Crops in the irrigated areas In Table A.7 the areas 
in thousand hectares of each of 18 crops have been listed by 
province in three different planning years to 19 80. Notice 
the preponderance of sugar beets, cereals and wine. Sugar 
beets and cereals weight heavily on the imports of foodstuffs, 
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and wine is an important export commodity so the region is 
legitimately connected to extra-regional activities. The 
values of the different crops are also related in size to 
the three above, cis shown in Table A.9. 
If we observe Table A. 10 for a trend of the growth of 
areas during the 1965-80 period, the general impression is 
one of no trend at all. The absolute numbers indicate, how­
ever, that the area devoted to wheat is projected to increase 
from 52,000 hectares in 1965 to 65,300 and 9 3,000 hectares 
in 19 71 and 19 80 respectively, as shown in Table A.7 for 
wheat in the four provinces. This increase takes care of 
most of the planned area increases in the irrigated areas 
for the Maule region, as shown in Table 4.1, so it is not 
surprising to observe that the areas for other crops do not 
change too much. Table A.8 shows the projected government 
prices for crops and livestock products. With the notable 
exception of lentils, whose price is supposed to increase by 
4 per cent per year during the 15 year period, the other 
prices will increase at most at rates close to one per cent 
per year or will even decline as in the case of potatoes 
(Table A.11). This is in keeping with the policy of letting 
the farmers get a larger income through technological improve­
ments and adequately low input prices while passing the 
benefits of newly developed techniques to the consumers. It 
points clearly to the idea of redistribution of income from 
the taxpayers to the farmers and the urban population with the 
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intention of providing food at low prices to the urban work­
ing population. This is the policy. There are ways to im­
prove upon it through the use of optimizing models that can 
provide guidelines for differentiating among products whose 
inputs should be subsidized to stimulate the farmers in the 
desired direction. A starting point may be provided whereby 
more detailed techniques can be used to quantitatively deter­
mine the supply targets in the Maule region. The price 
policies of the Chilean Government are spelled out in detail 
in the national plan (41, pp. 230-244). It is expected that 
farmers will be able to increase their productivity through 
investment at the farm level, reducing the price of inputs 
through advantageous organizational arrangements and marketing 
processes plus relatively modest price increases. 
It must be kept in mind that the projected price struc­
ture corresponds to demand and supply considerations in the 
country as a whole, so this is the link with the rest of the 
econony. The subject of pricing of specific products is 
beyond the scope of this thesis since they were fixed in rela­
tion to parameters that were considered on a nationwide basis. 
Some of the considerations for the projection of the agri­
cultural indxistry's prices may be quantitatively studied with 
present tools and technological means : basically, the prices 
that apply in a given moment are the result of a general 
equilibrium model as described before; studies like this one 
98 
shed light on the supply side of the system while detailed 
and continuous surveys of the consumers' purchases at the 
different representative locations indicate the shape, rate 
of change and position of the demand forces. Since the plan 
is projected to the future, these studies may be carried 
out on a continuous basis under a long or medium term planning 
horizon so the proposed yearly changes will be made with a 
minimum of friction among the concerned parties, especially 
under the conditions of a continuous inflationary process such 
as the one Chile experiences. 
The drylands and its cropping pattern Only ten crops 
are considered by the plan nacional in these areas, as described 
in Table A. 14. Cereals and vineyards for the production of 
wine are the inportant items from this point of view. Tables 
A.16 through A.21 describe the general situation by province 
and crop. The interesting fact in these data is that some 
crops will be discontinued by the year 19 80 as is the case of 
barley. The area in general will diminish from 91,200 
hectares to 50,400 hectares over the 1965-1980 period, wheat 
and vineyards for wine will be the most important items. The 
total value of production will show an increase in the weight 
of the value of wine over the other products . 
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Livestock in the irrigated areas The projected irri­
gated areas for livestock will increase monotonically in the 
four provinces as shown in Tables 4.1 and A.22. The data is 
available on an aggregated form and its description has 
followed the pattern of the previous description in Tables 
A.22 to A.28. Table A.22 related to yields per hectare is 
not self-explanatory and deserves a brief comment. The re­
ported yields for cattle meat and milk correspond to one 
average irrigated hectare and, furthermore, the fattened cattle 
has been considered to produce 60 per cent of carcass weight 
while the culled cows will produce 53 per cent of carcass 
weight as a proportion of the weight of cattle on the hoof. 
On the other hand, the yield of mutton and wool also 
corresponds to one hectare of livestock land. The prices of 
livestock products in Table A.25 respond to nationwide con­
siderations (41). The prices of cattle meat and milk are con­
sistent with the need to substitute local for ingorted meat 
and milk. These prices will be reappraised every year so 
seasonal considerations will be taken into account to­
gether with the long-term goals of production reflected in 
these prices. The increases in production of cattle products 
range from an average coitçjounded annual rate of 11 per cent 
for meat and 22 per cent for all milk in the Curico-Talca 
area to 15 per cent for meat and 20 per cent for milk in 
the Maule-Linares area. These rates of growth of production 
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suggest a concomitant effort in terms of investment for fixed 
capital items in order to carry out these activities. The 
value of production and its compounded rate of growth as well 
as the rate of growth of prices have been elaborated upon in 
Tables A.26 through A.28 that are largely self-ejqjlanatory. 
Livestock drylands The region changes in areas, 
yields, and values of cattle in the drylands are described 
in Tables A.29 through A.33. As before, the description in­
cludes cattle meat and milk as well as mutton and wool clip. 
The areas devoted to cattle in the drylands are supposed to 
decline consistently at a rate of about five per cent per 
year during the 1965-1980 period. The area devoted to sheep 
raising will increase, mainly in the Maule-Linares area. The 
areas considered for dryland livestock are very large comr-
pared to the total irrigated areas. Their relationship with 
irrigated livestock areas indicates that the drylands live­
stock areas was supposed to be ten times larger than the 
irrigated livestock area in 1965. This relationship will be 
3.4 times the irrigated area with livestock in 19 80 (41). 
The cattle products coming from the drylands are supposed 
to decline at rates ranging from two to twelve per cent per 
year while sheep products will increase by percentages that 
range from five to eight per cent in the 1964-80 period, as 
indicated in Table A.30. The total value of production from 
livestock products in the drylands will show small absolute 
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changes as the least desirable lands are channeled to stay 
without the benefits of irrigation. Tables A.32 and A.33 
show this. 
The Production of Crops in the 
Provinces 
The regional tables show the detail for the description 
and further analysis by province. The following comments on 
the provincial level will be useful at the programming level 
since the data enters the models classified by province. 
Curico Province 
The highlights regarding this province are documented 
in Tables A. 34 through A.37. It is observed that the main 
products in terms of irrigated area are cereals and pulses, 
while the monetary importance ranks cereals and wine in the 
first places. The areas in the drylands diminish gradually 
over the planning period. Cereals and vineyards are the 
important items with vineyards increasing to importance 
with the passage of time. The value of wine dominates the 
scene at the end of the planning period. The diagrammatic 
image of the Curico Province indicates that cereals and wine 
will predominate together with cattle in the irrigated regions. 
Irrigated livestock activities will increase sharply on a 
capital intensive basis stimulated by real changes in product 
prices, technology and savings in inputs and the cost of 
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the marketing processes. 
Talca Province 
The province shows similarities with the Curico province 
in the irrigated area. The area is larger than that in 
Curicd and the largest areas will be planted with cereals and 
wine. The cereals area increases steadily over the 1965-80 
period while the vineyards area shows a modest increase. The 
value of wine remains always a very in^ortant component 
(Tables A.38 and A.39). 
The drylands crops show a dominance of cereals and vine­
yards; the value figures are reversed (Tables A.40 and A.41). 
In both Curico and Talca, sugar beets grow in inportance as 
the planning period evolves and in accordance with the govern­
ment plans to substitute domestic sugar beets for imported 
sugar. The province will again require an important invest­
ment effort in the irrigated livestock area. 
Maule Province 
The main characteristics of crops in irrigated and dry­
lands are described in Tables A.42 through A.45. Once again 
the cereals dominate the picture in both area eind value 
(Tables A.42 and A.43). In the drylands the same pattern 
is repeated. Sugar beets are not included, a fact that is 
reflected in the programming models. Cattle raising in the 
Maule-Linares area will increase steadily in the irrigated 
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areas and will decrease in the drylands area (Tables A.44 
and A.45 ) . 
Linares Province 
This is the most diversified province according to the 
national plan (41). Tables A.46 through A.49 describe the 
situation of irrigated and drylands crops by group of com­
modities. Cereals, sugar beets and vineyards predominate in 
the irrigated areas and the dominance is very clear in terms 
of both area and value. Edible oils are also important. In 
the drylands, once more, cereals and wine dominate the areas 
planted but the value of wine will be around nine times 
greater than the value of cereals by 19 80. 
The Maule region 
The region as a whole is depicted on Table 4.3. The 
summary in Table 4.3 provides a clear picture of the organi­
zation of production of crops around cereals and perennial 
crops such as vineyards and fruit trees. In the drylands 
only vineyards increase their area, while the irrigated lands 
increase at the expense of drylands and livestock areas. This 
pattern will be e:q)ressed in the programming models as a 
part of the analysis. Putting together these comments with 
the observation of livestock activities as depicted in Tables 
4.1 and 4.2 indicates that the region may be profitably put 
on a solid agribusiness basis utilizing its advantageous 
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location between Concepciôn and Santiago. 
Table 4.3. Pattern of crop production in the Maule region 
to 19 80 
Area in 10^ hectares 
Irrigated land Drylands 
1965 1971 1980 1965 1971 19 80 
Cereals^ 91.3 123.9 180.4 65.1 42.5 22.5 
Wine 23.6 24.9 27.6 18.1 19.7 24.3 
Pulses^ 18.6 24.5 28.4 4.1 3.6 3.6 
Edible oils*^ 18.3 19.2 21.0 1.4 .5 -
Potatoes 10.0 7.8 6.8 2.5 1.0 -
Beets 6.4 15.0 23.5 - - -
^ d Fruits 5.29 8.31 9.94 - - -
Total 173.49 223.61 297.64 91.2 67.3 50.4 
Sources: Tables A.7 and A.14. 
*^Vheat, com, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
'^Sunflower, rapeseed, other. 
^Apples, table grapes, peaches. 
Data Requirements 
The characteristics of the problem being examined call 
for a description of the sources of data and the precise ways 
in which the coefficients were obtained. In the first place, 
the data was not originally constructed for use in a 
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programming problem and, secondly, a verification of the re­
sults would be very difficult without an explanation. 
The main features of the analysis are reflected by the 
technical coefficients and the restrictions to the activities 
considered together with the chosen criterion function. The 
features of the matrix used, as well as the basic data, are 
disclosed in the Appendix tables. The objective of the 
exercise is to apply the programming methodology to the data 
already processed by the Chilean government for the Maule 
region. The starting point was the information derived 
from the national plan (41). The information regarding areas 
by province, crop, yield and value, and whether it was irri­
gated or not, came from the same source. The technical coeffi­
cients regarding labor and other inputs was obtained from 
(50/ 42 and 43). These were the main sources; others are 
mentioned in the text at the appropriate places. It is 
necessary to indicate specifically how some of the coeffi­
cients were obtained. The coefficients belong to four cate­
gories as follows : land/ labor, capital and water. 
The area available for crop and livestock systems al­
ready described was subdivided in broad categories by 
province. For exaicple. Table A.55 shows that in 1965 the land 
restraint for crops was 29,700 hectares of irrigated land in 
the Curic6 province, that between Curico and Talca there were 
50,000 hectares of irrigated land available for cattle 
106 
activities. Fruit trees were supposed to occupy 2,950 
hectares, while vineyards were assigned 5,400 hectares. 
Between the Curicd and Talca provinces, 1,000 hectares under 
irrigation were devoted to the sheep activity. In the dry­
lands , 8,800 hectares were devoted to yearly crops, while 
cattle occupied 116,000 hectares in the Curico-Talca 
provinces 1,100 hectares were devoted to vineyards in the 
drylands while sheep were assigned 241,000 hectares in the 
Curico-Talca complex. 
The figures above inç>ly that the land-use pattern related 
to the quality of the resources is well represented. The 
existence of restrictions for fruit trees and vineyards add 
another touch of realism to the model. The same data was 
secured for the four provinces included in this thesis for 
three points in time, covering a planning period of 15 
years. The 1965 situation is portrayed in Table A.55. The 
assuirç>tions pertaining to the growth of the areas and the 
pertinent technology have been explained throughout this study 
as they occurred. The basic purposes of the planners in con­
nection with the Maule region were described and analyzed in 
the replication of the processes carried out by the Chilean 
authorities. 
The criterion for judging the overall performance in the 
four provinces is the magnitude of the income generated by 
the productive resources. However, this judgment can be 
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varied by defining costs in alternative ways. By definition, 
direct costs are a function of total output, and one criterion 
function may be obtained by subtracting from gross income 
the variable costs except the labor costs. Alternatively, 
labor costs can be included; these are two possible ways in 
which the objective or criterion function may be modified. 
Other possibilities include changes in average productivity, 
changes in prices and in the number of activities in the model. 
All the changes mentioned above are carried out in determining 
the normative courses of action open to the planner in the 
Maule region. The remarks above indicate the flexibility and 
ease with which programming can provide indications of the 
nature of the possible optimal processes; in applying the 
recommendations of the model, the results obtained in real 
life may be appraised and fed back and more complete and 
coirç)lex models can be built. This suggests that, while it is 
true that the mathematical technique is always true, assuitç)-
tions concerning real life can be introduced into the model 
and, by successive approximations, these programming models 
can provide very realistic pictures. The solutions presented 
in this thesis relate to a second stage in planning where a 
definite view is taken in regard to the cost-revenue relation­
ship as coiipared to the replication where only gross income 
is considered. A more realistic picture may be obtained by 
introducing a function that reflects the demands for products. 
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For exairple/ if we assume that the consumers are not satiated 
with a given conposite product and have a limited income, 
their ability to discriminate between the different bundles 
of economic goods that form the composite, and the assump­
tion of a diminishing marginal rate of substitution of 
products, will permit the construction of non-linear demand 
functions that can be included in programming analysis (6). 
Another line of research refers to the development of functions 
that relate supply and demand at the regional level and has 
been the subject of much fruitful study (5). The present 
technique permits the incorporation of a wide spectrum of 
objectives limited only by the imagination and ability of 
the user to generate valid relationships in the real world. 
The estimation of the cost coefficients for the different 
activities ranks among the most difficult empirical subjects. 
While it is true that the data used here is reliable, since 
it comes from a well known tradition of accuracy and atten­
tion to detail, it is also useful to point out that it is 
average data. The costs registered are the ones shown in 
Tables A.56a and A.56b. Furthermore, the costs of barley, 
oats and rye were calculated in terms of the gross income-
cost ratio for wheat. Similarly, the cost of rapeseed was 
calculated on the basis of the gross income-cost ratio for 
sunflower. The same procedure was used for peas and lentils, 
whose costs were calculated as a proportion of the gross 
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income-cost ratio for beans. In addition to the above, there 
exists a wide variation in the costs from farm to farm within 
provinces. The costs used are broad approximations. Whether 
a more detailed cost structure should be investigated or not 
depends on the benefits that may accrue from planning with 
a more detailed set of coefficients. The conceptual frame­
work indicates that the model can be inproved by a more de­
tailed knowledge of input-output and price coefficients. The 
labor coefficients were obtained by taking the number of labor-
days eitçloyed by crop on the average and then multiplying 
this number by the percentage of labor required by crop and 
by month. Again, the crops referred to above for which no 
detailed costs were available were assigned a number of labor 
days in proportion to the yields reported in the national 
plan (41). For example, the number of labor-days assigned to 
oats was calculated as a proportion of the yield-labor ratio 
for wheat. The results of these calculations are shown in 
Tables A. 56a and A.56b. The labor requirements per crop and 
per season were then multiplied by the percentage require­
ments per month. The corresponding labor days per crop and 
month for Linares are found in Table A. 53. The other coeffi­
cients for Curico, Talca and Maule are not shown in order to 
conserve space. These coefficients were entered into the labor 
requirements of the model. The labor restraints were calcu­
lated with the reported labor force per province and 
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multiplied by its coirpounded growth factor during the 1965-
19 80 period, taking the 1960 census as the basis. Estimates 
for each province were obtained in this way. 
Another set of coefficients that was introduced into the 
model is the per month requirement of water for each of the 
activities involved (Table A.57). 
Finally, the capital restriction was derived from the 
total value of the farm industry's products. That is, in 
any given solution to the model, the capital restriction is 
a fraction of the total gross value product. In the solu­
tion where the costs of labor were omitted, 40 per cent of 
the gross value of product was set up as the restriction of 
capital. In all other cases, the 70 per cent of the gross 
value of capital was used as the capital restriction. 
Programming GOVI 
The first set of hypotheses basically indicate that 
the areas will change and yields will increase. The projected 
values of areas and yields are registered in Tables A.5, A. 7, 
A.14, A.15, A.22, A.24, A.29 and A.31 for the 1965, 1971 
and 1980 years. Four solutions were obtained for this set of 
hypotheses. The first one excludes the cost of labor from 
the variable costs, and the remaining three include the full 
cost of labor and incorporate the assumptions of the Chilean 
Government in regard to the growth of irrigated areas, 
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change in use, and diminution of the drylands area. The 
changes in product prices are taken into account. The 
variable costs plus labor remain the same throughout this 
thesis with the exception of solution GOVIO. The alternative 
solutions for GOVI are as follows; 
Results of solution GOVlO for 19 65 without charging the 
labor costs 
The first hypothesis tested included all the activities 
defined by the government in the national plan and the areas, 
yields, and prices postulated for that year. The objective 
function comes about by multiplying the value of the yield per 
hectare times the corresponding rural price minus the variable 
costs, labor excluded. The objective was to observe what the 
pattern of production would be if the overriding consideration 
was the income accruing to labor. This type of assumption 
will favor those profitable enterprises which are heavy users 
of labor. This is the case of rice whose ratio of labor 
cost to total variable cost is larger than 71 per cent. 
Rice is assumed to be planted only on irrigated lands. Another 
crop included in the program was potatoes, in this case, 
irrigated potatoes whose variable cost includes up to 74 
per cent of. the value of labor. 
This solution is of interest due to the fact that a 
meaningful comparison can be made with the solution that 
follows , in which the full costs of labor were considered with 
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the same capital restraint of 40 per cent of the value of the 
1965 gross income to the region as defined on Table 4.2. 
Table 4.4 indicates the resulting values for the con­
straints from the optimization of the system. 
Table 4.4 is very clear as to which are the most valuable 
resources within the boundaries of the program: in both the 
irrigated and non-irrigated areas, the largest shadow prices 
are imputed to fruit trees and vineyards. There is some indi­
cation that water and labor may be relatively scarce during 
February and March. Labor is in abundant surplus in the 
Maule province. The program includes enough restrictions to 
indicate that, within the assuirç)tions of this particular 
solution, the land planted with apples, peaches and vineyards 
is the most valuaQjle. Some indications of the validity of 
this assertion have been investigated recently at the micro-
level by Meyer (39, pp. 121-129). The high shadow price of 
vineyards and fruits reflects the accumulated capital in the 
form of trees, equipment and expertise of the workers. 
Solution G0V12 labor costs included 
This solution is different from the previous one by virtue 
of a change in the objective function, whereby the cost of 
labor is included. This solution will favor those activities 
that do not use too much labor. The price of labor reflects 
recent legislation. The iirç)uted salaries are equal to the 
ones obtained in non-farm activities. The results of this 
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Table 4.4, Solution GO VIO for the Maule region without labor 
costs and under the conditions prevalent during 
1965, 10^ Escudos of 1965 
Concept 
Resource 
at limit 
level 
Unit' 
Shadow . 
price 10 
E 1965 
Objective function 244,634 
Irrigated areas 
10 3 E 
Curico 
Crops 
Fruits 
Vineyards 
Talc a 
Crops 
Fruits 
Vineyards 
Maule 
Crops 
Fruits 
Vineyards 
Linares 
Crops 
Cattle 
Fruits 
Vineyards 
Sheep 
Curico-Talca 
Cattle 
Sheep 
Drylands 
29,700 
2,950 
5,400 
49,700 
1,550 
12,200 
1,700 
80 
300 
63,500 
28,000 
710 
5,700 
1,000 
50 ,000 
1,000 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
.2 39 
1.710 
1.466 
.247 
1.722 
1.574 
.751 
1.345 
1.104 
.209 
.096 
1.363 
1.567 
.056 
.100 
.134 
Curico 
Crops 
Vineyards 
8 ,800  
1,100 
Ha 
Ha 
.233 
.652 
^ means Escudos; Ha means hectare. 
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Table 4.4 (Continued) 
Resource Shadow _ 
Concept at limit Unit price 10 
level E 19 65 
Talca 
Crops 18,100 Ha .255 
Vineyards 3,000 Ha .774 
Maule 
Crops 26,500 Ha .217 
Vineyards 7,000 Ha .616 
Linares 
Crops 19,700 Ha .202 
Vineyards 7,000 Ha .853 
Curicd-Talca 
Cattle 116,000 Ha .022 
Sheep 241,000 Ha .022 
Linares-Maule 
Cattle 2 81,000 Ha .022 
Sheep 171,000 Ha .030 
Water 
February 648,690 10^ m^ .037 
optimization procedure and their sensitivity will be displayed 
in such a way that both the results of the program and the 
method of application may be easily reproduced. Table 4.5 
shows the restraints that were fully used in the program. 
Table 4.5 shows some features worthy of attention. In 
the first place, the restrictions to the expansion of product 
are mostly the lands. The lands devoted to vineyards under 
irrigation show the largest shadow price per hectare in the 
case of the province of Talca. The shadow price per hectare 
Table 4.5. Solution G0V12 for the Maule region labor costs included under the 
conditions obtaining during 1965/ 10^ Escudos of 1965 
Concept 
Resource 
at limit Unit* 
level 
Shadow Range 
price of the 
10 3 E 
Activities dropped 
from the basis^ 
Objective function 141,9 55 10^ E 
Irrigated areas 
Curicd 2,950 Ha .738 
Fruits 
Vineyards 5,400 Ha .444 
Talca 
Crops 49,700 Ha .2 75 
Fruits 1,550 Ha 1.200 
Vineyards 12,200 Ha .748 
Maule 
Crops 1,700 Ha .36 7 
Fruits 80 Ha .778 
E means Escudos; Ha means hectare. 
0 Irrig. apples Curico 
8,290 Dry sunflower Linares 
1,49 7 Dry vineyards Linares 
11,151 Dry sunflower Linares 
42,172 Irrig. cattle Curico-
Talca 
5 3,064 March labor Talca 
0 Irrig. apples Talca 
3,546 March labor Talca 
8,475 Dry vineyards Linares 
15,660 March labor Talca 
0 Irrig. rice Maule 
12,0 31 Irrig. meat-milk 
Curico-Talca 
0 Irrig. grapes Maule 
11,633 Irrig. meat-milk 
Curico-Talca 
Irrig. means irrigated. Dry means drylands 
Table 4.5 (Continued) 
Resource Shadow 
Concept at limit Unit price 
10 3 E 
Vineyards 300 Ha .413 
Linares 
Crops 63,500 Ha .021 
Fruits 710 Ha .6 32 
Vineyards 5,700 Ha .507 
Drylands 
Curictf 
Crops 8,800 Ha .013 
Talca 
Crops 18,100 Ha .106 
Vineyards 3,000 Ha .322 
Maule 
Crops 26,500 Ha .065 
Vineyards 7,000 Ha .174 
Range 
of the 
row 
Activities dropped 
from the basis^ 
0 Irrig. wine Maule 
9,917 Irrig. meat-milk 
Curico-Talca 
56,178 Dry sunflower Linares 
87,92 7 Dry wine Linares 
0 Irrig. apples Linares 
5,909 Dry wine Linares 
2,894 Dry vineyards Linares 
10,471 Dry wine Linares 
0 Dry sunflower Curicd 
38,69 3 Dry sunflower Linares 
0 Dry sunflower Talca 
2 8,606 March labor Talca 
0 Dry wine Talca 
5,720 March labor Talca 
0 Dry sunflower Maule 
73,385 Dry sunflower Linares 
0 Dry wine Maule 
19,744 Dry sunflower Linares 
Table 4.5 (Continued) 
Concept 
Resource 
at limit 
level 
Shadow 
Unit price 
10^ E 
Range 
of the 
row 
Activities dropped 
from the basisb 
Curicô-Talca 
Cattle 
Linares-Maule 
Cattle 
Water 
February 
Labor 
Curico 
March 
Linares 
March 
Capital 
116 ,000 
281,000 
648,690 
358,542 
620,743 
Ha 
Ha 
10^ m^ 
Day 
Day 
.004 
100,600 10"' E .568 
399 ,912 
Dry meat-milk Curico-
Talca 
Dry sunflower Linares 
.003 88,352 Dry vineyards Linares 
564,911 Dry sunflower Linares 
.017 609,075 Dry vineyards Linares 
696,75 3 October water 
.0 35 2 89,229 Irrig. cattle Curicô-
Talca 
411,879 Irrig. crops Curico 
.0 31 557,710 Irrig. cattle Curico-
Talca 
691,297 Dry sunflower Linares 
95,490 Dry sunflower Linares 
104,068 Dry vineyards Linares 
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of vineyards for Talca is 748 Escudos of 1965. This price 
applies between 8,475 and 15,660 hectares of vineyards. If 
the area is smaller than 8,4 75 hectares, the shadow price 
will presumably increase ceteris paribus, and will decrease 
if the area was greater than 15660 hectares. The activity 
"vineyards in the drylands in Linares," drops out at the 
lower limit of the constant value of marginal product of 
irrigated vineyards in Talca, while March labor in the same 
province drops out of the basis at the vç)per end. These 
implications from the linear assumptions of the procedure 
have the iirç)ortant effect of permitting the examination of 
the stability of the restraints thereby aiding in the planning 
process. In the case of fruits, irrigated fruit trees in 
Talca show the highest shadow price per hectare, or 1,200 
Escudos of 1965 constant value between the limits of zero to 
3,546 hectares. The planner may then examine which of the re­
straints is more valuable within the discrete margins of the 
range provided by the analysis, and can effect new changes 
in the desired directions using the post-optimal procedures 
available and that are used with ease. 
The activities of solution G0V12 The crops in the 
solution reflect the assunctions made during the construction 
of the matrix as to which were the appropriate restrictions, 
as well as the availability, quality and degree of aggregation 
of the data. Another idea to consider when judging the output 
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is the fact that some crops that are considered additive in 
the model are in fact highly interrelated in the time or 
biological space. In certain categories of soils, a definite 
rotation of crops may be followed in order to keep the soil 
from deteriorating. For exairç)le, rice water management 
practices are necessary in the Maule region because of the 
existence of a hardpan as a constituent of some of the 
identified classes of soils (42, pp. 4-6). Wheat and beans 
may be complementary over time but this analysis is time­
less. Their joint profitability should be identified if it 
was the case that they were by-products of one enterprise 
that could be identified with another name. These possi­
bilities can be implemented with the resources and expertise 
available in the area. 
Table 4.6 shows the areas chosen in the optimal program. 
The profit considerations in the program favored rice over 
any other irrigated crop. The national plan assigns to rice 
only 18,700 hectares in the Maule region in 1965, against the 
131,978 hectares obtained in solution G0V12. Furthermore, 
the area for the country as a whole is to be 27,500 hectares, 
supplementing the domestic supply with iirports in the amount 
of 16,000 metric tons. The largest area that the program can 
allow is an amount that at best will supply present needs 
plus imports, and the volume of other foodstuffs that can be 
substituted for rice if its price goes down when domestically 
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Table 4.6. Solution GOVI2 for the Maule region activities 
included in the program in hectares 
Activities 
Activity 
level 
hectares 
Irrigated Lands 
Curioo 
Rice 
Apples 
Wine 
Talca 
Rice 
Apples 
Wine 
Maule 
Rice 
Wine 
Grapes 
24,522 
2,950 
5,400 
49,700 
1,550 
12,200 
1,700 
300 
80 
Linares 
Rice 
Apples 
Wine 
Sunflower 
Curico-Talca 
Meat-xri-lk 
Drylands 
56,056 
710 
5,700 
7,433 
30,367 
Curico 
Sunflower 
Talca 
Sunflower 
Wine 
Maule 
Sunflower 
Wine 
8,800 
18,100 
3,000 
26,500 
7,000 
Linares 
Wine 4,407 
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Table 4.6 (Continued) 
Activities 
Activity 
level 
hectares 
Curicô-Talca 
Meat-milk 116,000 
Maule -Lin ares 
Meat-milk 281,000 
produced and processed. 
In addition, the problems related to possible bottlenecks 
due to the lack of processing facilities must be taken into 
account. Among the crops and livestock in the drylands, 
sunflower has been identified by this program as the favored 
crop in solution G0V12. About 54,000 hectares of this crop 
are proposed for the drylands. The national plan (41) 
proposes around 32,000 hectares for 1965 so the upper area 
limit is greatly exceeded. The program indicates that in 
terms of the assunptions embodied in it, sunflower is rela­
tively more profitable in the drylands cropland. Further­
more, the program indicates that the Maule and Talca provinces 
will have the bulk of this crop, with 26,500 hectares and 
18,100 hectares respectively. The sunflower yields reported 
for the Maule province drylands were the lowest. However, 
since the costs defined in terms of the yields were very low, 
the program found this to be a profitable enterprise. Another 
feature of Table 4.6 is related to the program results in 
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regard to livestock. In the irrigated areas, the coirposite 
product meat-milk is incorporated into the program. Notice 
the absence of sheep activities in both the irrigated and 
drylands. Once again the assumptions of the program imply 
this result. The sheep activities are unprofitable to start 
with. It is clear, however, that the cost of labor, 
(practically no other costs were considered), is of no im­
portance as long as the sheep herds can remain as a store of 
wealth for their owners. In a situation of limited work 
opportunities, the failure to include these activities can be 
defended on the grounds of non-monetary rewards to the owners. 
It is clear that in a realistic program, a minimum of sheep 
activities must be included since they are obviously profit­
able under the special considerations of cost that apply 
to them. In summary, those activities that are eliminated 
from the program while in fact they should be in, indicate 
some of the gaps in knowledge of the real cost-profit 
conditions. 
Solution G0V13 
The yields projected by the government to the year 1971 
were included in the objective function together with a new 
set of real prices as indicated in Tables A. 5, A. 14, A. 24, 
A.31, A.8 and A,25; the area was increased in each of the 
four provinces by group of product; labor was increased 
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according to the historical growth of the labor force, and the 
following activities were added in the irrigated areas; 
lentils in Curicô and Talca, and sunflower in Maule. The 
following activities were deleted in the irrigated areas: 
rapeseed in Curicô, Talca and Linares. In the drylands 
the following activities were also deleted: sunflower in 
Curicô, and potatoes from Talca and Linares. All the other 
conditions remained the same. The changes above conform to 
the plan national directives regarding these activities. 
The restrictions pertaining to GOVI3 are shown in Table 
4.7 for the rows at limit level. Some of the features of 
the results of this program on the restrictions inçjosed are 
of some interest. In addition to the suggested land scarcity 
in GOVIO and G0V12, this program indicates that the seasonal 
employment of the labor force reaches its peak during March 
in Curicô, Talca and Linares provinces. Under realistic 
conditions we may expect internal flows of people moving in 
a South-North direction following the pattern of harvest 
time according to latitude changes. The harvesting times 
are likely to differ by a few days only. If this hypothesis 
is in fact true, there are some interesting implications 
regarding accommodations, travel, medical services and other, 
required for the smooth functioning of the productive process 
and the welfare of the workers during March mainly. In 
particular, lands devoted to fruit trees and vineyards have 
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Table 4.7. Solution G0V13 for the Maule region under the 
projected conditions in the 19 71 planning year 
Resource Shadow ? 
Concept at limit Unit price 10 
level E 1965 
Objective function 263,327 10^ E 
Irrigated Lands 
Curico 
Crops 28,100 Ha .047 
Vineyards 5,600 Ha .868 
Fruits 3,670 Ha .9 74 
Talca 
Fruits 2,910 Ha .966 
Vineyards 13,000 Ha .903 
Maule 
Crops 3,400 Ha .474 
Vineyards 300 Ha .727 
Fruits 430 Ha .524 
Linares 
Crops 94,500 Ha .195 
Fruits 1,300 Ha 1.0 85 
Vineyards 6,000 Ha 1.05 3 
Curicô-Talca 
Cattle 75,000 Ha .292 
Linares 
Cattle 56,000 Ha .112 
Drylands 
Curic6 
Crops 5,300 Ha .19 7 
Vineyards 1,200 Ha .180 
Talca 
Crops 11,600 Ha .149 
Vineyards 3,100 Ha .312 
^ means Escudos, Ha means hectare. 
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Table 4.7 (Continued) 
Resource Shadow ? 
Concept at limit Unit price 10 
level E 1965 
Maule 
Crops 19,200 Ha .309 
Vineyards 7,600 Ha .40 8 
Linares 
Crops 12,300 Ha .221 
Vineyards 7,000 Ha .423 
Curico-Talca 
Cattle 77,000 Ha .023 
Sheep 2 85,000 Ha .001 
Linares-Maule 
Cattle 203,000 Ha .022 
Sheep 243,000 Ha .008 
Water 
Pel 
March 459,920 10" m"* .024 
F bruary 648,690 10^ .095 
Labor 
Curico 
March 395,011 Day .055 
Talca 
March 700,126 Day .051 
Linares 
March 6 81,204 Day .0 37 
the highest value of net profit per hectare in the Linares 
province. Again, this high marginal value of one hectare 
of land may be related to the high fixed investment associated 
with these activities and which has not been deducted since 
no fixed costs have been considered in this thesis. 
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The activities in GOV13 Table 4.8 shows the areas 
chosen in this program for 1971. Wheat appears in the program 
with a total of 35,920 hectares from Curico and Talca. The 
irrplication here is that as a result of the increased prices, 
wheat became an activity to include in the program, but prices 
in the program were not high enough to reach the area of 
65,300 hectares projected by the national plan for this year, 
see Tables A. 7 and A. 8. Rice reduced its importance as com­
pared to GOVI2 in spite of substantial price increases. Sugar 
beets responded effectively to the price increases postulated 
and, instead of the 15,000 hectares indicated in the national 
plan, the program resulted in about four times that area. In 
these two most important products, the simultaneous changes 
described above produced results in the desired direction, 
as indicated in the national plan (41). The program results 
show that Talca will be the province that will devote the 
largest area to sugar beets or around 31,000 hectares. The 
new set of prices and restrictions favored lentils in Linares 
for an area that is out of all proportion to the postulated 
area. This resulted from a very sharp price increase. This 
price increase has the following absolute magnitude, from 
355 Escudos per ton of 1965 constant value, the government 
planners projected a price of 665 Escudos of constant value 
to 1971, and 648 to 1980. It has to be said, however, that 
the price for 1965 was 355 Escudos. The planners identified 
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Table 4.8. Solution GOVI3 for the Maxale region in 1971, 
activities included in the program 
Activity Level 
hectares 
Irrigated Lands 
Curico 
Wheat 6,113 
Rice 8,884 
Sugar beets 13,101 
Wine 5,600 
Grapes 3,670 
Talca 
Wheat 
Sugar beets 
Wine 
Peaches 
29,80 7 
31,006 
13,000 
2,910 
Maule 
Rice 
Wine 
Peaches 
3,400 
300 
4 30 
Linares 
Lentils 
Sugar beets 
Apples 
Wine 
81,270 
13,229 
1,300 
6,000 
Curic6-Talca 
Meat-milk 75,000 
Linares-Maule 
Meat-milk 56,000 
Drylands 
Curico 
Lentils 
Wine 
5,300 
1,200 
Talca 
Wheat 
Wine 
11,600 
3,100 
12 8 
Table 4.8 (Continued) 
Activities Activity Level hectares 
Maule 
Lentils 19,200 
Wine 7,600 
Linares 
Lentils 12,300 
Wine 7,000 
Curico-Talca 
Meat-milk 77,000 
Mutton-wool 285,000 
Maule-Linare s 
Meat-milk 203,000 
Mutton-wool 243,000 
this very low price as a distortion, so the average 1964-
1966 price was used as a basis for planning and resulted in 
557 Escudos per ton of lentils, and as such was used in the 
projections to 1971 and 1980. The effective price of 355 
Escudos per ton of lentils may have reflected a market situa­
tion of a low price elasticity of demand. The higher pro­
jected price may bring into the market undesirable amounts of 
lentils. The comments here have a general nature and are not 
intended as a criticism of the pricing authorities; the in­
formation provided in the plan refers the reader to "abnormal 
distortions" without further explanation. Those unknown dis­
tortions may indeed explain the abnormal dip in the price of 
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lentils during the agricultural year^ 1965. For a detailed 
view of pricing conditions, see the national plan (41, pp. 
236-237). Notice that under the conditions of this model, 
most of the vineyards and fruit tree activities operate to 
the limit of the restrictions in the programs we have re­
viewed. Irrigated and non-irrigated meat-milk activities 
are included in this program, again as a result of price-yield 
increases. The sheep activity in the drylands enters the 
program as a result of yield increase in spite of price 
reductions (see Tables A.25 and A.31). 
Solution GOVI4 
The yields and prices projected by the government to 19 80 
were incorporated into the objective function, and the area 
was increased to the 19 80 level as iicplied by Tables A. 5, 
A.14, A.24, A.31, A. 8 and A.25. At the same time, the activity 
oats in the Maule region was included in the system. The 
area, labor and capital restrictions were also changed to 
conform with the assuirptions made in (41) and e:q>licitly 
documented in the tables referred to in this paragraph. Two 
activities from irrigated lands and 15 activities from the 
drylands were deleted. In the irrigated areas, rye was 
deleted from the Maule and Linares provinces. In the drylands, 
the following crops were deleted from Curicd; com, oats, barley 
and potatoes; from Talca: com, oats, barley and sunflower; from 
^The agricultural year goes from May 1 to April 30. 
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Maule province: barley, potatoes and sun flower; and from Li­
nares province: com, oats, barley and sunflawer. The 1980 
projections entered into the program show a process of gradual 
change not unlike the procedures being exemplified in this 
thesis. In fact they are conceptually similar. The program 
shows these changes. 
The restrictions to 1980 showed the results in Table 
4.9. The changes made according to the hypotheses in the 
national plan resulted in the largest value for the objective 
function of all the hypotheses tested. In Table 4.7, G0V13 
showed a value of 263,327 10^ Escudos. Compare this to 
488,652 10^ Escudos of 1965 value in Table 4.9. This is a 
clear indication that the changes made produced a tendency in 
the program toward a larger volume of product. In the features 
of this particular solution we find that some irrigated lands 
were left out. Notably, the upper limit of irrigated lands 
in Talca was set up at 92,900 hectares, but less than half 
of them were included in the program. Similarly, in Curico 
the projected içsper limit for 19 80 was set at 37,700 hectares; 
around 20,000 hectares were left out by the program. 
In contrast, the cropping drylands were used to capacity 
in the four provinces. These results reflect the evolution of 
cost-profit conditions as favoring the drylands; that is, the 
increases in prices and yields in the drylands permitted them 
to enter the program before some of the irrigated lands. The 
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Table 4.9. Solution GOVI4 for the Maule region under the pro­
jected conditions in the 19 80 planning year 
Concept 
Resource 
at limit 
level 
Unit^ 
Shadow . 
price 10' 
E 1965 
Objective function 
Irrigated Lands 
Curicô 
Fruits 
Vineyards 
488,652 
4,950 
6,100 
10^ E 
Ha 
Ha 
1.505 
1.087 
Talca 
Fruits 
Vineyards 
3,530 
14,700 
Ha 
Ha 
1.0 85 
1.522 
Maule 
Crops 
Vineyards 
11,600 
300 
Ha 
Ha 
.013 
.157 
Linares 
Crops 
Vineyards 
Curicd-Talca 
Cattle 
Drylands 
Curico 
Crops 
Vineyards 
119,400 
6,500 
105,000 
1,900 
1,500 
Ha 
Ha 
Ha 
Ha 
Ha 
.159 
1. 372 
.194 
457 
,851 
Talca 
Crops 
Vineyards 
Maule 
Crops 
Vineyards 
6 ,500 
3,500 
11,200 
9,900 
Ha 
Ha 
Ha 
Ha 
39 8 
960 
504 
573 
^ means Escudos, Ha means hectare. 
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Table 4.9 (Continued) 
Concept 
Resource 
at limit 
level 
Unit^ 
Shadow -
price 10 
E 1965 
Linares 
Crops 
Vineyards 
6,500 
9,400 
Ha 
Ha 
.479 
1.174 
Curicd-Talca 
Cattle 
Sheep 
49,000 
280,000 
Ha 
Ha 
.021 
.007 
Linares-Maule 
Cattle 
Sheep 
136,000 
275,000 
Ha 
Ha 
.035 
.008 
Water 
February 
March 
648,690 
459,920 
10^ m^ 
10"^ m"^ 
. 328 
.254 
Labor 
Curico 
April 341,588 Day .029 
Talca 
March 806,809 Day .014 
Linares 
March 782-425 Day .004 
implication is that when conditions like these are en­
countered at the planning level, then a feedback process may 
take place; the data must be taken back to the agronomists 
for expert counsel, and if indeed it is the case that the 
drylands have a priority over irrigated lands, then the pro­
gram is confirmed. No such counsel is available to the 
individual researcher. 
Besides the comments made for GOVI3 regarding the high 
133 
profitability of fruit trees and vineyards, notice that 
drylands sheep enter the program at capacity although the 
shadow prices are a very low 7 and 8 Escudos respectively. 
The activities in GOVl4 Table 4.10 registers the 
activity levels corresponding to the restrictions described 
before. Notice the disappearance of rice from the program and 
the preponderance of beets, this last result comes about 
through projected yield and price increases as shown in Tables 
A. 5 and A. 8. The high price-juirp for lentils between the 1965 
and 19 71 planning years carried over to 1980, and this crop 
appears in the irrigated lands in Linares and Talca provinces 
with 107,039 hectares and 9,079 hectares, respectively. In 
addition to the cattle activities in the irrigated and dry­
lands, the sheep activity in the drylands enters the picture 
too. Although the profitability of the sheep activities is 
very low in the program, with only around 7 Escudos of gross 
income over variable costs, the areas involved cover 555,000 
hectares. 
Comment 
The GOVl solutions have been unrestrained solutions 
encompassing the basic assxinptions, schematically illustrated 
in Table 3.1, where it is indicated that the areas and yields 
will change. In addition, there were increases and decreases 
in prices, the labor force grew and the amount of water 
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Table 4.10. Solution GOVI4 for the Maule region in 19 80, 
activities included in the program 
Activities Activity level 
hectares 
Irrigated Lands 
CuriCO 
Sugar beets 17,667 
Apples 4,950 
Wine 6,100 
Talca 
Lentils 9/0 79 
Sugar beets 30,26 3 
Apples 3,530 
Wine 14,700 
Maule 
Beans 11,600 
Wine 300 
Linares 
Lentils 107,039 
Sugar beets 12,360 
Apples 1,380 
Wine 6,500 
Curicd-Talca 
Meat-milk 105,000 
Maule-Linares 
Meat-milk 61,447 
Drylands 
Curicô 
Lentils 1,900 
Wine 1,500 
Talca 
Lentils 6,500 
Wine 3,500 
Maule 
Lentils 11,200 
Wine 9,900 
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Table 4.10 (Continued) 
Activities Activity level hectares 
Linares 
Lentils 
Wine 
6,500 
9,400 
Curicd-Talca 
Meat-miIk 
Mutton-wool 
49,000 
280,000 
Maule-Linares 
Meat-milk 
Mutton-wool 
136 ,000 
275,000 
remained constant throughout the period. The results 
illustrated so far indicate the high shadow prices obtained 
in the models by fruit trees and vineyards while generally 
the irrigated lands participated fully in the assumed produc­
tion process. The highlight of G0V14 in the 19 80 terminal 
program indicates the participation of the sheep activities 
in the drylands across the Maule region. The very large 
value of the objective function in GOVI4 is due to the 
inclusion of 105,000 hectares of the meat-milk activity in 
the Curic6-Talca area. Finally, these changes fail to induce 
the introduction of wheat in the final program after its 
participation in 1971. The introduced changes definitely 
permitted the growth of value product over the planning period. 
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Programming G0V2 
This second set of hypotheses assumes that the area will 
remain stagnant at the 1965 level while yields and prices 
will continue to grow. The set of variable costs will remain 
the same but the labor force will also continue to grow, and 
a larger and larger surplus of labor will appear. In fact, 
the region has surplus labor in all the programs run under 
the assumptions disclosed throughout. The solutions for G0V2 
are as follows: 
Solutions G0V21, GOV22, GOV23 
These three solutions are shown together in order to 
ertphasize the càxanges in restrictions and activities. The 
shadow prices in Table 4.11 depict the relative increase or 
decrease of the shadow price of one unit of the resource in 
question within a discrete range. For exauirole, the shadow 
price of irrigated croplands in Curicd, objective function 
GOV23, is equal to 256 Escudos of 1965 value for each hectare 
added or subtracted from the 29,700 hectares limiting in the 
program. This shadow price applies down to a lower limit of 
25,6 31 hectares, where it presumably increases to a maximum 
of 33,547 hectares, where it decreases. So this shadow price 
applies in a range of 7,916 hectares, and it is stable within 
this range. Activities were added and deleted exactly in the 
same fashion as in GOVI. The increase in yields and prices 
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Table 4.11, Restrictions at limit level in solutions G0V21, 
GOV22 and GOV23 for the Maule region during the 
1965, 19 71 and 19 80 planning years 
Concept 
Row at 
limit 
level 
G0V21 GOV22 GOV2 3 Unit^ 
Irrigated Lands 
Curico 
Crops 
Fruits 
Vineyards 
29/700 
2,950 
5,400 
.061 
1.184 
.927 
.10 8 
1.187 
.938 
.256 
1.394 
1.049 
Ha 
Ha 
Ha 
Talca 
Crops 
Fruits 
Vineyards 
49,700 
1,550 
12,200 
.056 
1.186 
.996 
.152 
1.266 
1.051 
.153 
1.266 
1.051 
Ha 
Ha 
Ha 
Maule 
Crops 
Fruits 
Vineyards 
1,700 
80 
300 
.558 
1.048 
.753 
.624 
1.074 
.779 
.624 
1.074 
.779 
Ha 
Ha 
Ha 
Linares 
Crops 
Fruits 
Vineyards 
63,500 
710 
5,700 
.087 
1.013 
1.038 
.092 
.962 
1.007 
.198 
1.101 
1.105 
Ha 
Ha 
Ha 
Curi CO-Talca 
Cattle 
Sheep 
50,000 
1,000 
.065 
.069 
.088 
.092 
.088 
.092 
Ha 
Ha 
Linares 
Cattle 
Sheep 
28,000 
1,000 
.060 
.005 
.0 79 
.022 
.0 86 
.0 31 
Ha 
Ha 
Drylands 
Curico 
Crops 
Vineyards 
8,800 
1,100 
.122 
.255 
.122 
.2 37 
.071 
.382 
Ha 
Ha 
Talca 
Crops 
Vineyards 
18,100 
3,000 
.091 
.2 89 
.100 
. 327 
.067 
.327 
Ha 
Ha 
^a means hectare. 
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Table 4.11 (Continued) 
Row at 
Concept limit G0V21 G0V22 GOV2 3 Unit"^ 
level 
Maule 
Crops 26,500 .127 .12 7 .051 Ha 
Vineyards 7,000 .402 .402 .402 Ha 
Linares 
Crops 19,700 .10 7 .10 7 .066 Ha 
Vineyards 7,000 .384 .29 8 .447 Ha 
Curico-Talca 
Cattle 116,000 .014 .014 .014 Ha 
Sheep 241,000 .001 .001 .001 Ha 
Maule-L inare s 
Cattle 281,000 .013 .013 .013 Ha 
Sheep 171,000 .003 .003 .003 Ha 
Water 
February 648,690 .021 .005 .005 10^ 
Labor 
Curicô 
March 395,011 .047 .049 .035 Day 
Talca 
March 700,126 .044 .041 .041 Day 
Linares 
March 6 81,204 .042 .049 .0 37 Day 
implied a larger value of the objective function over the 
planning period. This is indeed the case. The values of 
the objective function in the three planning years were 151 
million Escudos for G0V21, 15 8 million Escudos for GOV22, 
and 166 million Escudos for GOV23. The figures in Table 4.11 
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suggest that the government planners intend the shadow prices 
of irrigated lands to become larger over the period while 
those of the drylands become generally smellier. The assump­
tions made at the beginning, concerning higher relative yield 
increases in the irrigated lands, feedback in the form of 
increased shadow prices. 
The activities in solution G0V21 The activities 
included in the solutions for the three different planning 
years considered are not the same. This is due in part to 
the fact that prices and yields change at different rates, but 
also to the fact that as in GOVl, activities were added and 
deleted according to the national plan. 
The activities chosen in this program are depicted in 
Table 4.12, together with an analysis of the stability of 
the results, and the possible costs that can be incurred 
if a different plan is inçlemented. The detail in Table 
4.12 gives a sample of the options open to the planner. 
Irrigated barley in the Curico province, enters the solution 
with 4,118 hectares. A penalty of 4 Escudos will be assessed 
to the optimum plan if its area is reduced in the range 
4,118 to zero. If more than 4,118 hectares of barley are 
included in the program, the penalty is 80 Escudos per hectare 
in the range from 4,118 to 14,188 hectares. The range of 
sensitivity for barley in Curiaf- indicates that if the net 
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profit should drop to 113 Escudos from the current 117 
Escudos (not shown), the activity would drop to zero, while 
an increase in the net price per hectare to .197 will permit 
an increase in the area to 14,188 hectares. The infinity 
signs simply indicate the impossibility of increasing the 
activities beyond the solution's level. 
The activities in solution GOV22 The irrigated acti­
vities in G0V21 were augmented with lentils in the Curico 
and Talca provinces, while sunflower was added to the plan 
in the Maule province, in keeping with the national plan 
procedure. Rapeseed was deleted from the irrigated areas in 
the Curicô, Talca and Linares provinces, while in the dry­
lands sunflower was deleted from Curico and potatoes were no 
longer planned for Talca and Linares. The assunptions per­
taining to the growth of the labor force, capital and land 
were also carried over. The activities chosen are shown in 
Table 4.13 in considerably less detail than was the case for 
G0V21 because the idea there was to illustrate the suggestive 
power of these results and the factual possibilities for 
planning at the regional level. The activities favored in 
this progrcim include rice in the four provinces, fruits and 
vineyards, and the inclusion of all livestock activities at 
the level of the restriction capacities. The price and yield 
increases applied to wheat were not high enough to permit its 
inclusion in the program at all. 
Table 4.12. Solution G0V21 for the Maule region in 1965, activities included 
in the program 
Cost of Range of 
Activity Sensitivity decreasing sensitivity 
Con cept level range cost of of net 
hectares hectares increasing profit 
in 10^ Escudos 10^ Escudos 
Irrigated Lands 
Curic6 
Barley 4,118 0 .004 .113 
14,188 .0 80 .197 
Rice 25,582 1,727 .0 34 .602 
26 ,663 .260 .896 
Apples 2,950 0 .705 1.198 
2,950 00 00 
Wine 5,400 0 .927 . 397 
5,400 00 CO 
Talca 
Wheat 13,718 0 0 .111 
25,307 .030 .142 
Rice 21,448 0 .016 .494 
46,838 0 .510 
Sugar beets 14,5 33 2,862 .001 . 892 
24,392 .0 35 .928 
Apples 1,550 0 .609 1.233 
1,550 00 00 
Wine 12,200 0 .996 .390 
12,200 00 00 
Maule 
Rice 1,700 0 . 395 .251 
1,700 00 00 
Wine 300 0 . 75 3 .034 
300 00 00 
Table 4.12 (Continued) 
Concept 
Activity 
level 
hectares 
Sensitivity 
range 
hectares 
Maule (Cont.) 
Grapes 80 
Linares 
Rice 48,395 
Apples 710 
Wine 5,700 
Sunflower 15,105 
Curicd-Talca 
Meat-milk 50,000 
Mutton-wool 1,000 
Maule-Linares 
Meat-milk 28,000 
Mutton-wool 1,000 
0 
80 
34,035 
48,518 
0 
710 
0 
5,700 
2,124 
22,785 
16 ,680 
50 ,000 
0 
1,000 
0 
28,000 
0 
1,000 
Cost of Range of 
decreasing sensitivity 
cost of of net 
increasing profit 
in 103 Escudos 103 Escudos 
.562 
.001 
.041 
.360 
00 
1.038 
00 
.027 
.001 
.065 
00 
.069 
. 0 6 0  
00 
.005 
.520 
.542 
.584 
1.180 
00 
.378 
00 
.159 
.187 
.030 
00 
.0 30 
00 
.054 
00 
.063 
00 
Table 4.12 (Continued) 
Cost of Range of 
Activity Sensitivity decreasing sensitivity 
Concept level range cost of of net 
hectares hectares increasing profit 
in 103 Escudos 10^ Escudos 
Drylands 
Curicô 
Oats 8,800 0 .044 .078 
8,800 00 00 
Wine 1,100 0 .255 .479 
1,100 00 00 
Talca 
Sunflower 18,100 0 .024 .184 
18,100 00 00 
Wine 3,000 0 .2 89 .453 
3,000 00 00 
Maule 
Sunflower 26 ,500 0 .073 .054 
26,500 00 00 
Wine 7,000 0 .402 0 
7,000 00 CO 
Linares 
Barley 19,700 0 .041 . 066 
19,700 00 00 
Wine 7,000 2,107 . 384 .525 
7,000 00 00 
Table 4.12 (Continued) 
Concept 
Activity 
level 
hectares 
Cost of 
Sensitivity decreasing 
range cost of 
hectares increasing 
in 10^ Escudos 
Range of 
sensitivity 
of net 
profit 
10^ Escudos 
Curicé-Talca 
Meat-milk 116,000 
Mutton-wool 241,000 
Maule-Linares 
Meat-milk 281,000 
Mutton-wool 171,000 
116,000 
0 
241,000 
0 
281,000 
0 
171,000 
.014 
00 
.001 
.013 
00 
.003 
00 
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Table 4.13. Solution GOV22 for the Maule region in 1971, 
activities included in the program 
Irrigated Lands 
Curico 
Rice 28,524 
Lentils 1,176 
Apples 2,950 
Wine 5,400 
Talca 
Rice 1,072 
Lentils 29,913 
Sugar beets 18,715 
Apples 1,550 
Wine 12,200 
Maule 
Rice 1,700 
Wine 300 
Grapes 80 
Linares 
Barley 4,165 
Rice 59,335 
impies 710 
Wine 5,700 
Curicd-Talca 
Meat-milk 50,000 
Mutton-milk 1,000 
Maule-Linares 
Meat-milk 2 8,000 
Mutton-wool 1,000 
Drylands 
Curico 
Oats 8,800 
Wine 1,100 
Talca 
Sunflower 18,100 
Wine 3,000 
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Table 4.13 (Continued) 
Activities Activity level hectares 
Maule 
Sunflower 26 ,500 
Wine 7,000 
Linares 
Barley 19,700 
Wine 7,000 
Curico-Talca 
Meat-milk 116,000 
Mutton-wool 241,000 
Maule-Linare s 
Meat-milk 281,000 
Mutton-wool 171,000 
Labor and the activities in solution GOV2 3 According 
to the national plan oats were added to the program in the 
irrigated area of the Maule province. As in G0V14, 17 
activities were deleted for the 1980 program. Once more the 
labor force was increased to conform with the natural growth 
of the population. It is clear from the report on the 
restrictions of G0V2 in Table 4.12 that labor remains in 
surplus. This is aggravated by the fact that labor oppor­
tunities are reduced by the assunçjtion of a constant area 
throughout the 15 planning years. If the area does not 
increase over the 15 year period, the monthly eirployment of 
agricultural labor in Curicd will be as shown in Table 4.14. 
Notice that the pattern of labor ençloyment in Curico shows 
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Table 4.14. Solution GOV23 illustration of potential un-
einployment in the Curic6 province under the 
assumptions of the model 
Month Days employed Available labor days 
January 145,865 456,065 
February 175,661 456,065 
March 456,065 456,065 
April 235,043 341,588 
May 109,786 341,588 
' June 106,514 341,588 
July 64,041 341,588 
August 79,151 341,588 
September 70,011 341,588 
October 159,130 456,065 
November 175,015 456,065 
December 215,467 456,065 
March and April as the busy months with sharp decreases in 
employment in July^ August and September. A study of immi­
gration flows should show workers moving to the urban areas 
during these months. This power of qualitatively suggesting 
where the potential bottlenecks may arise is a characteristic 
of these analyses and provides the link to more complete pro­
grams. Incidentally, city administrators can be advised of 
these seasonal problems and allocations of resources can be 
14 8 
made accordingly. It is fitting to indicate that a result 
like this has to be taken with caution and the assunptions 
made must be carefully kept in mind so the limitations of 
these implications may be taken into account. 
The activities in the irrigated lands did not include 
wheat where rice was favored, but in the drylands wheat be­
came an important part of the program. Sugar beets in the 
irrigated lands responded to the projected price and yield 
increases and participated significantly in the program. 
Table 4.15 illustrates how, in addition, all the livestock 
activities also participate. This program is distorted 
by the large area assigned to rice under the assuinptions. In 
a parametric program that is presented later on, an upper 
bound is set for the production of rice together with other 
changes so that a more realistic picture is obtained. 
The G0V2 solutions have illustrated the effect of keep­
ing the area of the Maule region constant. In the capacities 
side, land continues to be a scarce resource while labor and 
water remain in surplus for most of the year. All the pro­
grams so far have provided a product mix on a province basis, 
a fact that is due in part to the set-up of the program that 
incorporates restrictions for each province that converted 
the program into a realistic system of potential solutions. 
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Table 4.15. Solution GOV23 for the Maule region in 1980, 
activities included in the program 
Activities Activity level hectares 
Irrigated Lands 
Curicd 
Rice 22,377 
Sugar beets 7,323 
Apples 2,950 
Wine 5,400 
Talca 
Rice 11,835 
Lentils 9,55 3 
Sugar beets 28,311 
Apples 1,550 
Wine 12,200 
Maule 
Rice 1,700 
Wine 300 
Grapes 80 
Linares 
Rice 54,756 
Sugar beets 8,744 
Apples 710 
Wine 5,700 
Curico-Talca 
Meat-milk 50,000 
Mutton-wool 1,000 
Maule-Linares 
Meat-milk 28,000 
Mutton-wool 1,000 
Drylands 
CuriCO 
Wheat 8,800 
Wine 1,000 
Talca 
Wheat 18,100 
Wine 3,000 
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Table 4.15 (Continued) 
^=tivities 
Maule 
Wheat 26,500 
Wine 7,000 
Linares 
Wheat 19,700 
Wine 7,000 
Curic6-Talca 
Meat-milk 116,000 
Mutton-wool 241,000 
Maule-Linares 
Meat-milk 2 81,000 
Mutton-woo1 171,000 
Programming G0V3 
Pour solutions are reported in this section, incorporating 
the hypotheses set forth in Table 3,1. The section is divided 
into two groups, that of solutions G0V31, GOV32, GOV33 and 
GOV34. The GOV3 series idea is to delay the achievement of 
the postulated yields so the 1965 yields are obtained again 
in 1971, while the 19 71 yields are obtained in 19 80. The 
postulated increases in prices apply as projected. The solu­
tions report only the planning years 19 71 and 1980, since the 
first planning year is identicsuL to G0V12. In G0V31 and GOV32 
the delayed yields assunption is carried out together with 
the same area to 1980. In GOV33 and GOV34, the areas grow 
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together with the labor force. The solutions for GOV3 
are the following: 
Solution G0V31 
The restrictions applying to this solution and that 
were used at the limit level are shown in Table 4.16. The 
assumptions regarding the deletion and augmentation of 
activities in the 1971 models have been applied here to 
permit a comparison between the different hypotheses. The 
relatively high shadow price of lands devoted to fruit trees 
and vineyards is a regular feature in all the models and 
coincides with the specialization of the region as a fruit 
and wine producing region. Shortages of labor are registered 
in Curico, Talca and Linares but not in the Maule province. 
The range of upward stability of the shadow price (not shown) 
is higher for Linares province L4M, than for the Curico and 
Talca provinces, LlM and L2M respectively. If the shadow 
prices are coiiç>ared with solution GOVI2 in Table 4.5, it 
will be possible to observe that the G0V31 has a larger value 
of the objective function while the shadow prices of fruit 
trees and vineyards are generally hi^er. This is a direct 
result of the price increases incorporated into G0V31. 
The activities in solution GOV31 Table 4.17 illus­
trates the activities that were included in the program. 
Observing Tables 4.16 and 4.17, we find that many of the d2:y-
lands restrictions were used to capacity, as in the cattle and 
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Table 4.16. Solution GOV31 for the Maule region, delayed 
yields at 1965 levels with 19 71 prices applied 
to the 19 71 planning year 
Concept 
Resource 
at limit 
level 
Chit* 
Shadow . 
price 10 
E 1965 
Objective function 184,336 
Irrigated areas 
Curic6 
Crops 
Fruits 
Vineyards 
Talca 
Crops 
Fruits 
Vineyards 
Maule 
Crops 
Fruits 
Vineyards 
Linares 
Crops 
Fruits 
Vineyards 
Curi cd-Talca 
Cattle 
Sheep 
Maule-Linares 
Meat-milk 
Drylands 
CuriCO 
Crops 
Vineyards 
29,700 
2,950 
5,400 
49,700 
1,550 
12,200 
1,700 
80 
300 
63,500 
710 
5,700 
50 ,000 
1,000 
28 ,000  
10^ E 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
.131 
1.241 
1.003 
.121 
1.215 
1.061 
.701 
1.124 
.831 
.115 
1.016 
1.089 
. 0 6 8  
072 
.057 
8,800 
1,100 
Ha 
Ha 
.176 
.265 
^ means Escudos; Ha means hectare. 
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Table 4.16 (Continued) 
Resource Shadow ? 
Concept at limit Unit price.10 
level E 1965 
Talca 
Crops 18,100 Ha .09 3 
Vineyards 3,000 Ha .279 
Maule 
Crops 26,500 Ha .142 
Vineyards 7,000 Ha .445 
Linares 
Crops 19,700 Ha .159 
Vineyards 7,000 Ha .350 
Curicd-Talca 
Cattle 116,000 Ha .014 
Sheep 241,000 Ha .001 
Maule-Linares 
Cattle 2 81,000 Ha .013 
Sheep 171,000 Ha .00 3 
Water 
February 648,690 10^ .019 
Labor 
Curico 
395,011 Day .054 
Talca 
March 700,126 Day .053 
Linares 
March 6 81,204 Day .052 
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Table 4.17. Solution GOV31 for the Maule region activities 
included in the program in hectares 
Activities Activity level 
hectares 
Irrigated Lands 
Curico 
Barley 577 
Rice 29,123 
Apples 2,950 
Wine 5,400 
Talca 
Barley 19,09 7 
Sugar beets 30,603 
Apples 1,550 
Wine 12,200 
Maule 
Rice 1,700 
Wine 300 
Grapes 80 
Linares 
Barley 7,995 
Rice 50,840 
Sugar beets 4,665 
Apples 710 
Wine 5,700 
Curico-Talca 
Meat-milk 50,000 
Mutton-wool 1,000 
Maule-Linares 
Meat-milk 2 8,000 
Drylands 
Curico 
Oats 8,800 
Wine 1,100 
Talca 
Wheat 18,100 
Wine 3,000 
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Table 4.17 (Continued) 
Activities Activity level hectares 
Maule 
Lentils 
Wine 
26,500 
7,000 
Linares 
Barley 
Wine 
19,700 
7,000 
Curico-Talca 
Meat-milk 
Mutton-wool 
116,000 
241,000 
Maule-Linares 
Meat-milk 
Mutton-wool 
281,000 
171,000 
sheep activities, and the program resembles more and more the 
area levels postulated in the national plan except in the 
irrigated lands where wheat continues to be absent in spite 
of price increases. In the model where wheat price and area 
changes are carried out together with other modifications, 
we will see the level of prices at which wheat becomes an 
integral part of the program. In Table 4.17, wheat enters 
significantly in the Talca province with 18,100 hectares in 
the drylands. 
Solution GOV32 
The changes made to set up this program to the 19 80 
planning year enconç)ass the augmentation and deletion of 
activities as indicated in solution G0V14. The main feature 
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here is that the area remains the one indicated for 1965 while 
the 1971 yields are evaluated at the 1980 projected prices. 
The point is to stress the meaning of a possible delay in 
productivity increases. Table 4.18 shows the restrictions 
used at capacity and higher shadow prices compared with GOV31. 
The larger labor force also implied a lower shadow price in 
the 19 80 program since the area and technology remained the 
same throughout, according to the assuirptions of this program. 
The activities in solution GOV32 The price and yield 
changes as well as the labor force restrictions imply the 
results indicated in Table 4.19. Rice continues to be 
favored under the assumptions of the program, even though the 
situation changed significantly from G0V31. Its stability is 
a clue to the vpper limits that are fixed later on to a 
parametric model. Sugar beets appear in quantities that 
are consistent with the national plan although the areas in 
this program are twice the planned areas for 1980. The live­
stock activities participate fully in the program. As ex­
pected the values of the objective function increased in 
19 80 with respect to that in 19 71 in program GOV31. The 
livestock activities in the drylands are able to participate 
in the programs due to the fact that their capital require­
ments are very small in absolute value; for exaitple, the cost 
of the mutton-wool activities in the drylands is proportional 
157 
Table 4.18. Solution GOV32 for the Maule region, delayed 
yields at 19 71 levels with 19 80 prices applied 
to the 19 80 planning year 
Concept 
Resource 
at limit 
level 
Unit 
Shadow , 
price 10 E 
1965 
Objective function 217,809 10^ E 
Irrigated areas 
Curicô 
Crops 
Fruits 
Vineyards 
29,700 
2 ,950 
5,400 
Ha 
Ha 
Ha 
,638 
1.517 
1.270 
Talca 
Crops 
Fruits 
Vineyards 
49 ,700 
1,550 
12,200 
Ha 
Ha 
Ha 
.451 
1.172 
1.249 
Maule 
Crops 
Fruits 
Vineyards 
1,700 
80 
300 
Ha 
Ha 
Ha 
.762 
.679 
. 891 
Linares 
Crops 
Fruits 
Vineyards 
63,500 
710 
5,700 
Ha 
Ha 
Ha 
. 300 
1.259 
1.242 
Curico-Talca 
Cattle 
Sheep 
50 ,000 
1,000 
Ha 
Ha 
.050 
.054 
Maule-Linares 
Cattle 28,000 Ha .049 
Drylands 
Cur i CO 
Crops 
Vineyards 
8,800 
1,100 
Ha 
Ha 
,225 
495 
Talca 
Crops 
Vinevards 
18,100 
3,000 
Ha 
Ha 
.167 
.547 
^ means Escudos; Ha means hectare. 
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Table 4.18 (Continued) 
Resource Shadow ^ 
Concepts at limit Unit price 10 
level E 1965 
Maule 
Crops 26,500 Ha .297 
Vineyards 7,000 Ha .419 
Linares 
Crops 19,700 Ha .213 
Vineyards 7,000 Ha .464 
C uri CO-Talca 
Cattle 116,000 Ha .014 
Sheep 241,000 Ha .001 
Maule-Linares 
Cattle 281,000 Ha .013 
Sheep 171,000 Ha .00 3 
Water 
February 64 8,690 10^ .0 31 
Labor 
Curicd 
March 456,065 Day .026 
Talca 
March 806,809 Day .0 30 
Linares 
March 782,425 Day .035 
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Table 4.19. .Solution GOV32 for the Maule region in 1980, 
activities included in the program 
Activities Activity level 
hectares 
Irrigated Lands 
Curicd 
Rice 23,906 
Sugar beets 5,794 
Apples 2,950 
Wine 5,400 
Talca 
Rice 26,073 
Sugar beets 2 3,627 
Wine 12,200 
Peaches 1,550 
Maule 
Rice 1,700 
Wine 300 
Peaches 80 
Linares 
Rice 39,671 
Lentils 10,5 80 
Sugar beets 13,250 
impies 710 
Wine 5,700 
Curico-Talca 
Meat-milk 50 ,000 
Mutton-wool 1,000 
Maule-Linares 
Meat-milk 2 8,000 
Drylands 
CuriCO 
Lentils 8,800 
Wine 1,100 
Talca 
Lentils 18,100 
Wine 3,000 
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Table 4.19 (Continued) 
Maule 
Lentils 26/500 
Wine 6,700 
Linares 
Lentils 19/700 
Wine 7/000 
Curicô-Talca 
Meat-milk 116/000 
Mutton-wool 241/000 
Maule-Linares 
Me at-milk 2 81/000 
Mutton-wool 171/000 
to the yields/ defined in the national plan/ and its labor 
costs. 
Solution GQV33 
This solution refers to the year 19 71 and differs from 
GOV31 in that the area is increased. Irrigated lentils in 
CuriCO and Talca, and sunflower in the Maule province are 
added. Rapeseed is deleted from the irrigated areas in 
Curico/ Talca and Linares provinces. In the drylands, sun­
flower is deleted from Curicd while potatoes are deleted from 
Talca and Linares. The yields of the 1965 planning year are 
repeated in this solution but the prices are the ones pro­
jected for 1971. Labor increases are included too. The 
restrictions used to capacity are shown in Table 4.20. In a 
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Table 4.20 Restrictions used to capacity in solution GOV33 
for the 19 71 planning year 
Concept 
Resource 
at limit 
level 
Unit' 
Shadow 
price 10 
E 1965 
3 
Objective function 191/6 84 
Irrigated Lands 
10^ E 
Curicd 
Crops 
Fruits 
Vineyards 
Talc a 
Crops 
Fruits 
Vineyards 
28,100 
3,670 
5,600 
64,400 
2 ,910 
13,000 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
.078 
1.196 
.961 
.068 
1.170 
1.018 
Maule 
Crops 
Fruits 
Vineyards 
3,400 
430 
300 
Ha 
Ha 
Ha 
.655 
1.088 
.795 
Linares 
Crops 
Fruits 
Vineyards 
94,500 
1,300 
6,000 
Ha 
Ha 
Ha 
.062 
.9 72 
1.046 
Curico-Talca 
Cattle 
Sheep 
75 ,000 
2,000 
Ha 
Ha 
.030 
.0 34 
Maule-Linares 
Cattle 56,000 Ha 019 
Drylands 
Curico 
Crops 
Vineyards 
5,300 
1,200 
Ha 
Ha 
.176 
.258 
"E means Escudos; Ha means hectare. 
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Table 4.20 (Continued) 
Resource Shadow , 
Concept at limit Unit price 10 
level E 1965 
Talca 
Crops 11,600 Ha .09 3 
Vineyards 3,100 Ha .272 
Maule 
Crops 19,200 Ha .142 
Vineyards 7,600 Ha .445 
Linares 
Crops 12,300 Ha .159 
Vineyards 7,000 Ha .339 
Curico-Talca 
Cattle 77,000 Ha .014 
Sheep 2 85,000 Ha .001 
Maule-Linares 
Cattle 20 3,000 Ha .013 
Sheep 243,000 Ha .003 
Water 
Fei 
March 459,920 10"' m'' .012 
bruary 648,690 10^ .030 
Labor 
Curico 
March 395,011 Day .055 
Talca 
March 700,126 Day .054 
Linares 
March 681,204 Day .053 
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consistent fashion, this solution exhibits the surplus nature 
of labor under the assumptions of the model and growth of 
the population at the historical rates. Labor during March 
only shows signs of being a scarce resource in Curicd, Talca 
and Linares. Land is the most scarce resource. Due to the 
surplus nature of labor, it is hypothesized that the marginal 
lands will find people to cultivate them, while most of the 
year there must not be more than temporary labor shortages 
at the going salary rate that equates urbcin and rural salaries. 
The activation in GOV33 The activities chosen in 
this program, with delayed productivity gains and area growth 
to 19 71/ are shown in Table 4.21. Rice, beets, and barley, 
predominate in the irrigated areas. In the drylands, the 
vineyards and livestock activities are included at capacity 
in the program. The results so far indicate the advantages 
of fruit trees and vineyards over the rest of the activities. 
The long gestation period for these activities seems to pre­
clude the study of their cost-benefit structure in a form 
better suited to the analysis. For exanple, the cost figures 
found in Chilean literature for fruits, indicate apples at the 
representative of all the other fruit trees. This precludes 
the finer analysis that is possible with present programming 
capabilities. The markets for Chilean wine can be studied 
with non-linear programming techniques, linking consumers' 
markets to the supply conditions and thereby iitproving the 
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Table 4.21. Solution GOV33 for the Maule region in 1971, 
activities included in the program 
Irrigated Lands 
Curicd 
Barley 2 30 
Rice 27,870 
Apples 3,670 
Wine 5,600 
Talca 
Barley 35,265 
Sugar beets 29,135 
Apples 2,910 
Wine 13,000 
Maule 
Rice 3,400 
Wine 300 
Grapes 4 30 
Linares 
Barley 9,742 
Rice 15,291 
Sugar beets 14,361 
Apples 1,300 
Wine 6,000 
Sunflower 55,105 
CuriCO-Talca 
Meat-miIk 75,000 
Mutton-wool 2,000 
Maule-Linares 
Meat-milk 56,000 
Drylands 
CuriCO 
Oats 5,300 
Wine 1,200 
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Table 4.21 (Continued) 
Activities Activity level hectares 
Talca 
Wheat 11,600 
Wine 3/100 
Maule 
Lentils 19,200 
Wine 7,600 
Linares 
Barley 12,300 
Wine 7,000 
Ciirico-Talca 
Meat-milk 77,000 
Mutton-woo1 285,000 
Maule-Linares 
Meta-miIk 203,000 
Mutton-wool 243,000 
production and distribution efficiency of Chilean wines in 
Latin America and elsewhere. The programs have been consistent 
in signaling these fruit and vineyards activities as very 
important for the region. The suggestion is to go deeper 
into the economic and technical problems related to them so 
new approaches can be implemented. 
Solution GQV34 
This solution includes the addition of oats in the 
Maule region and the deletion of 17 activities as described 
in solution GOV32. The main hypothesis is concerned with 
productivity delays so the 19 71 projected yields are supposed 
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to obtain in 1980. The prices considered are the ones pro­
jected to 1980. The labor force, the area and the capital 
available grow as described in GOVI4 for the 1980 planning 
year. The restrictions used to capacity are shown in Table 
4.22, together with their shadow prices at the opacity level. 
These prices are the value of the marginal product at the 
step level shown under the row at limit level category. It 
is then incorrect to say that the shadow price of labor in 
the Linares province is 34 Escudos. As this figure is derived 
from a linear programming procedure / the correct way to 
identify this shadow price is to say that it applies between 
588,000 and 885,000 labor days available during the month of 
March. The range figures above for the other restrictions 
are not shown in the text in order to conserve space. 
The activities in solution GOV34 The highlight of 
this program is that wheat appears in the irrigated lands, 
with areas approaching the projected levels to 1980 in Table 
A. 7. Beets are increased substantially, and lentils appear in 
very large quantities in the program due to the price jump 
e3q>erienced between the 1965 and 1971 planning years and which 
carried over to the 19 80 prices. As in most of the programs, 
fruit trees, vineyards and livestock enter the programs, at 
the specified capacity levels as prescribed in the national 
plan. Table 4.23. The six sets of hypotheses tested 
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Table 4.22. Restrictions used to capacity in solution GOV34 
for the 19 80 planning year 
Resource Shadow , 
Concept at limit Unit price 10 
level E 1965 
Objective function 244,277 10^ E 
Irrigated Lands 
Curico 
Crops 37/700 Ha .0 70 
Fruits 4,950 Ha 1.0 34 
Vineyards 6,100 Ha .962 
Talca 
Crops 92,900 Ha .021 
Fruits 3,5 30 Ha .9 88 
Vineyards 14,700 Ha .996 
Maule 
Crops 11,600 Ha .4 34 
Fruits 80 Ha ,532 
Vineyards 300 Ha .76 3 
Linares 
Crops 119,400 Ha .162 
Fruits 1,380 Ha 1.12 3 
Vineyards 6,500 Ha 1.121 
Drylands 
Curico 
Crops 1,900 Ha .194 
Vineyards 1,500 Ha .259 
Talca 
Crops 6,500 Ha .153 
Vineyards 3,500 Ha .389 
Maule 
Crops 11,200 Ha .29 7 
Vineyards 9,900 Ha .419 
^E means Escudos; Ha means hectare. 
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Table 4.22 (Continued) 
Resource Shadow , 
Concept at limit Unit price 10 
level E 1965 
Linares 
Crops 6,500 Ha .214 
Vineyards 9,400 Ha .474 
Curicô-Talca 
Cattle 49,000 Ha .014 
Sheep 2 80,000 Ha .001 
Maule-Linares 
Cattle 136,000 Ha .013 
Sheep 2 75,000 Ha .00 3 
Water 
February 648,690 10^ .109 
Labor 
Curicd 
,049 March, 456,065 Day 
April 341,588 Day .0 
Talca 
March 806,809 Day .045 
Linares 
March 782 ,429 Day .034 
^Shadow price not different from zero. 
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Table 4.23. Solution GOV34 for the Maule region in 1980 , 
activities included in the program 
Activities Activity level 
hectares 
Irrigated Lands 
CuriCO 
Wheat 16,9 78 
Rice 4,409 
Potatoes 1,338 
Sugar beets 14,9 76 
Apples 4,950 
Wine 6,100 
Talca 
Wheat 57,025 
Sugar beets 35,875 
Wine 14,700 
Peaches 3,530 
Maule 
Rice 11,600 
Wine 300 
Peaches 80 
Linares 
Lentils 104,319 
Sugar beets 15,0 81 
Apples 1,380 
Wine 6,500 
Drylands 
Curico 
Lentils 1,900 
Wine 1,500 
Talca 
Wheat 6,500 
Wine 3,500 
Maule 
Lentils 11,200 
Wine 9,900 
Table 4.2 3 (Continued) 
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Activities Activity level hectares 
Linares 
Lentils 
Wine 
6,500 
9,400 
Curico-Talca 
Meat milk 
Mutton-wool 
49,000 
280 ,000 
Maule-Linares 
Meat-milk 
Mutton-woo1 
136,000 
275,000 
represented an a priori effort to isolate the important 
factors. However, in the course of the solution of the program 
other problems are suggested, for exanple, one problem that 
is taken up later is the one related to necessary lower bounds 
for irrigated potatoes. 
The series of solutions in this section incoirporate the 
basic assuirç)tion of growth of the area from 1965 to 1980 , 
and the 9 sets of objective functions derived from the his­
torical record of yields and their standard deviation over 
time in conjunction and proportional to the projected yields 
for each of the four provinces in the Maule region. The 
procedure and its data basis are recorded in Tables A.54a, 
A.54b and A. 54c. This interpolation of the data from the 
Programming STOKl 
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country to the region level was made on the assumption of 
normally distributed populations whose means differ. The 
region yields, obtained by the method described in 
the footnote to Table A.54c, fall around the region means in 
a normal fashion and, since the transformation from the 
uniform to the normal distribution involves the multiplication 
of a positive quantity by the sine and cosine functions, the 
newly obtained yields may be equal, smaller or greater than 
the region mean defined in the projections,^ and furthermore 
be consistent with the observed variations in yields at the 
country level. The assumption here is that the random yields 
used may be imagined as corresponding to what the farmers would 
have expected. In fact, each entrepreneur will have his own 
subjective evaluation of which one of the different yield 
possibilities is going to obtain (29, pp. 448-453). Each 
farmer is uncertain, in terms of his subjective evaluation, 
of the distribution of yields (and income) around the mean 
yields projected for the province. Note that livestock 
products were kept at the mean values throughout. The 
solutions for STOKl are the following: 
Solutions STOKll to ST0K13 
These solutions correspond to the year 1965. Three 
sets of random yields were generated, using the procedure 
^For example the sine function fluctuates in value from 
1 to -1 every 2ir. 
172 
described in the footnote to Table A.54c. The summary re­
sults are shown in Table A.58. The shadow prices that ob­
tain in the solutions STOKll, ST0K12 and ST0K13 are reason­
ably consistent in general, but specific shadow prices may 
vary widely from program to program. The value of the three 
objective functions fell on the normal range for 1965, 
with values ranging from 156 million Escudos to 170 million 
Escudos. One indication of the stability of the solu­
tions is given by the fact that they included practically 
the same restrictions. The solution STOKll was the one that 
used less labor in the critical months of April and March. 
All the livestock restrictions entered the solution with the 
exception of sheep in the irrigated areas for solution STOKll. 
These facts are a reminder that the shadow prices vary by 
steps. One of the goals of the planners ought to be to 
achieve a reasonable cost-income stability. It is possible 
to increase the scope of these results to encompass factor 
mobility among regions by making the necessary allowances 
for transportation and processing of resources. 
The activities in solutions STOKll, ST0K12 and ST0K13 
The resulting activities have been put together in Table 
A.59. In general, the livestock activities (with five digits 
in the table) were not affected by the changes in the crop 
yield levels. The dryland livestock activities in particular 
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add very little to the program's function on a per hectare 
basis. However, their use of resources is very low. Since 
the logic of the program is to choose the activities with 
the largest income and the smallest use of resources per 
unit of activity, the livestock activities enter the program 
most of the time. In the irrigated area, the discrepancies 
are large due to the random nature of the yields and the 
implied changes in the net price incorporated into the ob­
jective function. For example STOKll shows com in the irri­
gated lands of the Curico province, with 20,331 hectares, 
while ST0K12 and ST0K13 dc not show any area devoted to this 
crop. The net price per hectare of com in STOKll was 732 
Escudos; ST0K12 showed a price of 263 Escudos, while ST0K13 
attributed a net price of 616 Escudos per hectare which ex­
plains in part the result. In the case of wine in the 
irrigated lands of Talca, the three programs indicated the 
production of 12,200 hectares of wine in spite of prices 
ranging from 1,059 Escudos to 1,752 Escudos. The two 
exarrples above reflect the stability, or lack of it, of the 
activities in the program in relation to the resources avail­
able to them, the price configuration and the input-output 
relationships of each of the activities. In the case of 
wine in Talca the activity is a heavy user of resources so 
that it can be hypothesized that the lower price level is high 
enough to permit its entrance into the program. 
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Solutions ST0K14, ST0K15, ST0K16 
In order to carry out these solutions that correspond to 
19 71/ lentils were added to the plans for the irrigated 
areas in Curico and Talca. Sunflower was added to the plans 
in the Maule province. Rapeseed in irrigated areas was 
deleted from Curico, Talca and Linares. Potatoes were 
deleted from Talca and Linares provinces in the drylands. 
The increased projected areas and additional labor and capital 
were substituted for the 1965 restrictions. The restrictions 
used to capacity are shown in Table A. 60. Even witii the 
relatively large fluctuations derived from the random yields, 
the irrigated fruits and vineyards showed a large value of 
marginal product. The lands planted with fruits and vineyards 
provide stability to the model. 
The activities in ST0K14, ST0K15 and ST0K16 The 
activities chosen in these three programs are illustrated in 
Table A.61. The livestock activities were not included in 
the random changes in yields. These activities appear 
systematically in the 1971 random objective function programs. 
In order to find out the volume and value of the different 
crops, the hectares chosen in the program must be multiplied 
by the prices and yields. These calculations are possible for 
the Linares province only, because the data for other provinces 
was omitted in order to conserve space. In Table A.54c the 
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yield of peaches is equal to 4.77 tons per hectare. This 
yield times 1,300 hectares in ST0K14, Table A.61, and then 
multiplying the result by 313 Escudos, the price of peaches 
in 19 71, gives a total value of peaches for the Linares 
province (under the particular assun^tions of the model) 
of 1.94 million Escudos of 1965. From this value, the cost 
of growing 1,300 hectares of peaches is subtracted and the 
resulting figure enters as a constituent of ST0K14 in the 
first row of Table A.60. The objective function values were 
larger than those for the year 1965 according to assuirption. 
The solutions to ST0K17, ST0K18 and ST0K19 
Three solutions with a random objective function were 
calculated for the year 1980. As in the cases for 1965 and 
1971/ the projected yields in the national plan were modi­
fied, based on the national fluctuations of the same crops, 
to observe the variability of total income, the stability 
of the restrictions used to capacity and the activities that 
were likely to participate in the different solutions. In 
Table A.62, the restrictions used to capacity and the related 
shadow prices are shown. The values on these 19 80 models 
were obtained by adding oats in the irrigated areas and 
deleting 17 activities from the model. Notice in Table A. 62 
that the range of values of the objective function is 
clustered around 390 million Escudos of 1965 value, and that 
these magnitudes, as expected, are larger than the 
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corresponding values for 1971 as illustrated in Table A.60. 
Activities in ST0K17, ST0K18 and ST0K19 The activi­
ties that resulted by using the random yields are registered 
in Table A.63. The livestock activities continued showing 
their stability due in large part to the fact that their 
yields were not changed except for the projected change as 
indicated in the national plan (41). The odd results in 
these models were the 103,826 hectares chosen in ST0K19 
for beans in Linares and the large amount of lentils in the 
same province in ST0K18. Since the yield variations repre­
sent the historical record, we may expect that occasional 
large gains will accrue to the entrepreneurs that planted 
the right crop. However, the outcome of such an operation 
is not measurable at the farm level. For the planner, these 
abrupt changes in yields are subject to control by deter­
mining the confidence interval in which the crop is likely 
to fall and by narrowing down the range of variation by re­
search on the input-output relationships. 
Programming ST0K2 
One of the alternative hypotheses to investigate, accord­
ing to Table 3.1, is the possibility that the area of the 
Maule region will not change during the 15 years included 
in the planning period, while the yields and prices will 
increase as projected with the added feature of yields 
177 
obtained at random on the basis of the historical record as 
depicted in Tables A.54a, A.54b and A.54c. According to this 
hypothesis, only the 1971 and 19 80 results are shown since 
the 1965 result is identical to ST0K12. Solutions for ST0K2 
follow: 
Solution STOK22 
The feature in this solution is the area. That remains 
the same as in the 1965 planning year, but lentils are 
added in the irrigated areas in Curico and Talca as well as 
sunflower in the irrigated areas of the Maule province. 
The labor force is augmented at the appropriate rate, as 
well as the available capital. The restrictions used to 
capacity are shown in Table A.64. It may be said that the 
scarce resource is land, whether it is irrigated or not. 
This suggestion from the model results is consistent with 
the Chilean planners' eirphasis on increased productivity. 
Even if the current irrigation programs are carried out as 
indicated in Table A.3, still it will be necessary to increase 
productivity in order to provide a larger product to match 
increased demands created by income and population increases. 
The activities in STOK22; with the price changes made 
while the area remains constant, it is expected that those 
crops that were assigned the higher gains in yields and 
prices will increase the most. Table A.65 shows the structure 
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of production i?g)lied by this formulation. 
Solution STOK2 3 
The area remains fixed at the 1965 level in this solu­
tion for the 19 80 planning year. Oats were added to the 
program in the irrigated lands of the Maule province and 17 
activities were deleted. Irrigated rye was deleted from the 
Maule and Linares provinces and 15 other activities were 
deleted from the drylands in Talca, Maule and Linares 
provinces in the same fashion as in the 19 80 solutions 
previously reported. The larger labor force for 19 80 was 
added to the labor restrictions. The 1980 yields were in­
corporated into the program to see the effect of the growth 
of yields while the area remained constant. The restric­
tions used to capacity are shown in Table A.66. This table 
offers the analysis of the range within which the shadow 
price applies. Notice, for exairçle, how irrigated cropping 
land in the four provinces is relatively unstable. The 
cropland restriction in the irrigated areas in Talca is 
49,700 hectares. The range over which the shadow price of 
953 Escudos per hectare applies goes from 47,559 hectares to 
56,6 71 hectares; the ranges for the drylands are generally 
greater. 
The activities in the solution STOK23: Table A.67 
displays the range analysis of the activities included in 
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this program, as suggested by the variety of activity levels 
in the irrigated lands. Small changes in net profits induce 
a shift from one activity to another. This is not the case 
with most of the drylands activities that remain in the 
program over a wide range of net profits and area changes. 
Programming ST0K3 
The hypotheses set forth in Table 3.1 include the possi­
bility of delayed random yields while the area grows as pro­
jected in the national plan, and the alternate possibility 
of delayed random yields while the area remains constant. 
The solutions for ST0K3 are the following: 
Solutions ST0K31 and STOK32 
These solutions refer to the 19 71 planning year, ST0K31 
uses the same area and yields of the 1965 planning year, while 
STOK33 utilizes the 1965 random yields and the 1971 prices 
coupled with area growth. The normal labor force growth is 
implemented for both solutions. The results for the restric­
tions used to capacity are shown in Table A.6 8, and the rows at 
limit level for ST0K31 and STOK33 show the consistency of the 
area changes. In most irrigated lands the area was increased, 
and in most drylands the area was decreased. An augmented 
supply of land meant a decreased shadow price and vice versa. 
The activities in ST0K31 and STOK33: The area of the 
different activities included in these two solutions is 
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found in Table A.69. The addition of new areas changes down­
ward the profitability of the lands, but the general activity 
pattern remains, although there are changes such as the dis­
appearance of wheat when the area expands. 
Solutions STOK32 and STOK34 
The restrictions used to capacity during the 19 80 planning 
year, under the assumption of delayed yields, are shown in 
Table A. 70. The participation of the water constraints occurs 
in these solutions in February, and in a logical fashion the 
larger areas value water highly. February water has a shadow 
price of 63 Escudos in the program that considers only the 
1965 area for 19 80. The shadow price for the same resource 
when the area grows according to the national plan, is 131 
Escudos for every 10^ cubic meters within the range of 
534,000 to 676,000 cubic meters. 
The activities in STOK32 and STOK34: Table A.71 shows 
the results obtained for the two solutions above. These 
programs for 19 80 include a smaller number of activities than 
the 1965 programs since 17 activities are customarily deleted 
before the 19 80 program is considered. The value of the 
objective function STOK34 is almost the same as that for 
STOK32 whose area is identical to that of the 1965 planning 
year. It shows how it is possible to have a larger resource 
base whose productivity is in fact lower. 
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Remarks and a Parametric Exercise 
The results of the 26 different solutions for the dif­
ferent hypotheses, as set up in Table 3.1, will be con­
veniently summarized following the pattern indicated there with 
the values of the respective objective functions. In the 
second part of this section, a parametric programming model is 
utilized to examine and exemplify the possibilities of in­
creasing the production of wheat and sugar beets. We have 
shown before that these two commodities are related to the 
availability of foreign currency. Tables A.la and A.lb, and 
they are also likely to be in deficit by 19 80 as indicated 
in Table A.52. This exercise is carried out by changing the 
prices of wheat and sugar beets about one-third above their 
1965 price levels wh.ile keeping the prices of all the other 
commodities in the program at the same price level as they 
were in 1965. This permits the evaluation of the changes 
to bring them into the program. 
The objective functions in the solutions 
In Table 4.24 the resulting values of the objective func­
tions implied by Table 3.1 have been put together for obser­
vation. The difference between solution G0V14 and GOV2 3 is 
the area that remained stagnant in GOV2 3. This difference 
due to the area effect, equals approximately 32 3 million 
Escudos for the 19 80 planning year. The difference due to 
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Table 4.24. Value of the objective functions according to 
the alternative hypotheses in the analysis of 
the model 
Area Area Area Value in 
solution %% 19I0 
GOVl GOVIO 
G0V12 
GOVl 3 
G0V14 
X 
X 
X 
X 
244,634* 
141,954 
263,227 
488,652 
GOV2 G0V21 
G0V22 
GOV23 
X 
X 
X 
151,071 
159,497 
166,339 
GOVS G0V31 
GOV32 
GOV33 
GOV34 
X 
X 
X 
X 
184,336 
217,809 
191,683 
244,276 
STOKl STOKll 
STOKl2 
STOKl3 
STOKl4 
STOKl5 
STOKl6 
X 
X 
X 
X 
X 
X 
166,220 
156,111 
170,111 
257,046 
210,155 
264,671 
STOKl STOKl7 
STOKl8 
STOKl9 
X 
X 
X 
400,673 
390,231 
375,021 
ST0K2 STOK22 
ST0K2 3 
X 
X 
244,580 
312,606 
ST0K3 ST0K31 
STOK32 
STOK33 
STOK34 
X 
X 
X 
X 
210,467 
211,823 
220,080 
224,807 
Without considering labor costs. 
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prices under ceteris paribus conditions is approximated by 
the difference between G0V21 and GOV2 3. This difference 
equals 11 million Escudos of constant value/ and we may con­
clude that under the idealized conditions of the programming 
models, the increment of the area must be carefully considered. 
This suggestion is reinforced by the fact that the labor force 
is a "flow" variable that continues growing over time. The 
GOV3 solutions show another possible source of difficulties 
for the region; the delay in productivity gains does not 
permit the growth of the objective function. In fact, the 
area difference between GOV2 3 and GOVI4 is encompassing 
the larger number of assumptions referred to in this chapter. 
The STOKl solutions illustrate the possibility of 
simulating the system by extrapolating the variability of 
country data at the region level, as indicated in Tables 
A.54a, A. 54b and A. 54c. Notice that the 1965 values of the 
objective function are lower than rhose for 19 71, and these 
in turn are lower than the results in the 19 80 planning year 
as expected. The differences referred to above in the case 
of the GOV solutions can be carried out with these synthetic 
solutions. The difference between G0V14 and GOV2 3 will be 
equivalent to the difference between ST0K19 and STOK2 3. 
In this most unfavorable case, the results will go in the 
same direction as in the GOV programming models. The dif­
ference due to prices will be approximated by STOKll and 
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STOK2 3, and in this case the difference due to prices will 
be larger than the one due to area. Both arguments are probed 
simultaneously in the parametric exercise. Finally, the ST0K3 
series, suggest, as does G0V3, that the delays in yields 
produce in general a relative stagnation of the growth of 
the net value of the objective function. 
A parametric exercise 
As indicated at the beginning of this section, sugar 
beets and wheat are two commodities of importance to the 
Chilean consumer, and the Maule region is the one that can 
help to change the forecast deficit situations mentioned 
throughout this thesis. In order to establish a reasonable 
way to effect the price changes that will bring sugar beets 
and wheat into the program in the desired quantities, the 
prices in Table A.8 were considered as the starting point. 
Table 4.25 illustrates the way in which these prices 
were increased. The values in the column '30 per cent of 
value/ha' were divided in 15 parts which were added piecemeal 
to the original net price. For example, in the case of wheat 
in the Curico drylands, the total income per hectare was in­
creased from 258 Escudos to 258+77 = 335 Escudos at the end 
of 15 periods. The reader must consider that from the 335 
Escudos we must subtract the variable costs. In this example 
the 1965 net price for wheat in the Curic6 drylands was 71 
Escudos. At the end of the 15 periods this net price will be 
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Table 4.25. Wheat and sugar beets in the Maule region 
parametric price increases 
Price Yield Price 30 per cent 
Concept 1965 tons times of 
^a jj^a yield value/Ha 
Irrigated Lands 
Wheat 
Curico 231 2.06 476 14 3 
Talca 231 2.04 471 141 
Maule 231 .96 222 67 
Linares 231 1.83 423 12 7 
Sugar beets 
Curieô 51 43. 57 2222 667 
Talca 51 43. 92 2240 672 
Linares 51 39. 55 2017 605 
Drylands 
Wheat 
Curic6 231 1.09 258 77 
Talca 231 1.03 238 71 
Maule 2 31 .78 180 54 
Linares 2 31 1.02 236 71 
^ means Escudos, Ha means hectare. 
14 8 Escudos. The costs were kept constant throughout. 
Starting with the 1965 situation, all the activities 
were included in the program without deletions. The 
activities included are listed in Tables A.7, A.14 and A.56c. 
Besides, the activity irrigated rice, that has been appearing 
in the programs, greatly exceeding the national plan produc­
tion limits, was bounded at an upper level consistent with 
the 19 80 planning year demand requirements. This means that 
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projected rice inports. are substituted by Maule region 
production. Potatoes and beans, which have been absent in 
many of the progrsims, are bounded at minimum levels consistent 
with the 1980 demands. The labor force, area and capital 
restrictions are also increased simultaneously to better 
portray the effects of the price changes in wheat and sugar 
beets. The analytical interest is centered in sugar beets 
and wheat so the areas inplied at each step are recorded 
in Table 4.26 together with the resulting objective function. 
An economic theory remark It is frequently argued 
that commodities should be priced as close as possible at 
the international level. This point would be quite correct 
if the communities could not exercise their judgment to 
establish duties and effect income transfers. Then any 
pri^e discrepancy upwards, and exceeding the transportation 
costs, will bring forth foreign amounts of the commodity in 
question to cover the demand at that price. Also, if labor 
mobility is free, the equalization of economic relation­
ships will have a stronger logical force. However, the 
restrictions on labor force mobility iirpair the arguments that 
attribute inefficiency to price relationships that are out of 
line with the international market. Furthermore, if the 
community in question has idle resources that can be used in 
the production of a deficit commodity, then no other activity 
needs to be curtailed to expand the production of this 
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particular commodity. The expenses made will be simple intra-
community transfers and, in the case of wheat and sugar 
beets, foreign exchange can be used for other purchases. The 
question as to who is going to bear the internal transfer 
burden is left to the value judgment of the country. To 
exercise this option is a decision that has to be taken 
in the light of economic and political calculations. The 
latter are difficult to assess, but it is not difficult to 
introduce them into a mathematical model once they have been 
articulated. What is needed is a decision that could lend 
itself to qucintitative manipulation at least within a certain 
range. In Table 4.26 a series of solutions are displayed 
for each of the 15 steps described before. The results 
obtained are in line with the deficit nature of these two 
products and represent no more than one exairple of the many 
options open to the planners. The procedure used in varying 
the prices is equivalent to a suggestion to appreciate or 
to revalue the wheat that is used as the numeraire commodity 
in the national plan. Notice that wheat from the drylands 
appears in the fifth step when the Talca province drylands 
are included in the program with a total of 3765 hectares. 
The irrigated wheat activity in the Maule province never 
appears in the program consistent with the low yield 
attributed to it, see Table 4.25. In the 9th step, the Talca 
drylands wheat drops out and is replaced by the Linares 
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Table 4.26. Beets and wheat in the Maule region parametric 
solution 1965-1980 
Concept Period Activity level hectares 
Objective 
function 
in 10^ 
Objective function 144,725 
Sugar beets 
Curicô 
Talca 
Linares 
4,877 
9,886 
16,175 
Objective function 151,595 
Wheat 
Linares 23,762 
Sugar beets 
Curico 
Talca 
Linares 
1 
1 
1 
1,140 
9,476 
16,465 
Objective function 156,465 
Wheat 
Curi CO 
Talca 
Linares 
2 
2 
2 
17,247 
20 ,402 
27,198 
Sugar beets 
Curico 
Talca 
Linares 
2 
2 
2 
4,519 
18,444 
16,756 
Objective function 163,465 
Wheat 
Curico 
Talca 
Linares 
3 
3 
3 
20,309 
12,806 
30,694 
^ means Escudos. 
^Year prior to the price increases. 
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Table 4.26 (Continued) 
Concept Period level function 
hectares , _ 
in 10"^ 
Sugar beets 
Curico 3 1/990 
Talca 3 14,827 
Linares 3 17,118 
Objective function 4 169,265 
Wheat 
Curico 4 22,832 
Linares 4 38,380 
Sugar beets 
Talca 4 9,064 
Linares 4 22,849 
Objective function 5 171,473 
Wheat 
Curico 5 23,365 
Linares 5 43,456 
Talca^ 5 3,765 
Sugar beets 
Talca 5 8,911 
Linares 5 26,778 
Objective function 6 172,219 
Wheat 
Curico 6 23,89 7 
Talca 6 12,790 
Linares 6 45,646 
TalcaC 6 5,371 
Sugar beets 
Talca 6 13,835 
Linares 6 28,316 
Objective function 7 172,161 
^Drylands 
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Table 4.26 (Continued) 
Concept Period Activity level hectares 
Objective 
function 
in 10^ 
Wheat 
Curicd 
Talca 
Linares 
TalcaC 
Sugar beets 
Talca 
Linares 
Wheat 
Curi c<5 
Talca 
Linares 
Talca^ 
Sugar beets 
Talca 
Linares 
Objective function 
Wheat 
CuriCO 
Talca 
Linares 
Linares 
Sugar beets 
Talca 
Linares 
Wheat 
CuriCO 
Talca 
Linares 
Linares 
Sugar beets 
Talca 
Linares 
7 
7 
7 
7 
7 
7 
Objective function 8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
Objective function 10 
10 
10 
10 
10 
10 
10 
24,430 
29,129 
4 8,890 
4,846 
20 ,0 31 
28,799 
24,963 
32,565 
52,134 
1,774 
20 ,686 
29,2 82 
25,496 
35,459 
47,652 
11,780 
21,232 
29,765 
25,842 
37,610 
54,819 
10,900 
21,630 
30,248 
174,650 
176 ,765 
178,397 
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Table 4.26 (Continued) 
Concept Period Activity level hectares 
Objective 
function 
in 10^ 
Objective function 11 179,400 
Wheat 
Curico 
Talca 
Linares^ 
Linares 
11 
11 
11 
11 
24,780 
45,696 
56,358 
9,9 70 
Sugar beets 
Talca 
Linares 
11 
11 
Objective function 12 
23,176 
30,723 
182,001 
Wheat 
Curicd 
Talca 
Linares 
Linares' 
12 
12 
12 
12 
23,717 
48,125 
51,938 
7,616 
Sugar beets 
Talca 
Linares 
12 
12 
23,628 
30,991 
Objective function 13 184,601 
Wheat 
Curico 
Talca 
Linares 
Linares 
Sugar beets 
Talca 
Linares 
13 
13 
13 
13 
13 
13 
22,655 
50,554 
47,518 
5,262 
24,0 80 
31,258 
Objective function 14 186,799 
Wheat 
Curico 
Talca 
Linares 
Linares 
14 
14 
14 
14 
21,592 
52,787 
42,450 
3,838 
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Table 4.26 (Continued) 
Concept Period Activity level hectares 
Objective 
function 
in 10^ 
Sugar beets 
Talca 
Linares 
14 
14 
24 ,494 
32,387 
Objective function 15 189,387 
Wheat 
Curicô 
Talca 
Linares2 
Linares 
15 
15 
15 
15 
20 ,530 
55,209 
38,008 
1,515 
Sugar beets 
Talca 
Linares 
15 
15 
24,945 
32,6 84 
drylands wheat that remains in the program to the 15th period 
but decreases steadily. In general/ the area planted with 
wheat stabilizes itself in the 7th step and does not increase 
2.n proportion to the increases xn price. A 14 percent 
increase in the product price has brought about the desired 
increase under the assunptions of the model. 
Remark about sugar beets The national plan requires 
that 2 3,000 hectares of this commodity should be planted by 
19 80. In the second step the program has included more than 
that amount. So, if the prices of wheat and beets increase in 
the same proportion by steps equal to two per cent of their 
product price, sugar beets will more than fill the quota 
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assigned to them to 1980 in a couple of steps. We remind 
the reader that the labor force is increasing at the same 
time. These results apply only to the conditions as defined 
in this program. 
Remark about pricing The alternative studied is one 
of many possible avenues of analysis. These two commodities 
were singled out because they have posed problems in the 
past. The increased prices may not be in the form of final 
product prices but the stimulus may be given through the 
input side, such as lower prices for fertilizer and increased 
technical assistance for the producers. 
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CHAPTER V. SUMMARY AND CONCLUSIONS 
Summary of Thesis 
The disequilibrium situation to which this dissertation 
owes its existence has been the observed depressed economic 
state of the Maule region in Chile. The problem of the 
region is of a coirplex nature but the available descriptive 
and analytical material indicates the possibility of using 
economic theory to suggest how to close the gap between 
what is and what ought to be within the boundaries of eco­
nomic realism. In particular, a larger product and larger 
value of the product may be achieved. In this thesis, the 
tools of economics and specifically the linear programming 
format are used to examine the resources available and the 
internal possibilities, given the current technology as 
reflected in the yields of each of the four provinces of 
Curico, Talca, Maule and Linares which together form the 
area known as Region del Maule. The conceptual model of 
the region may be thought of as encompassing input-output 
relationships and their respective costs, subject to a fixed 
plant restraint for each of the possible solutions. This 
condition is relaxed eind the system is moved from one posi­
tion of rest to another. For each of the movements the 
assumptions of the competitive linear model are applicable. 
But it is very soon found that thé Maule region economic 
status is a function of external factors such as product and 
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input price controls. Inflation generated out of the work­
ings of the economy as a whole adversely affects the region. 
The large importance of the sale of a few products like copper, 
affects the capacity of the farmers in the Maule region to 
produce and continue in business. This effect is felt through 
the governmental use of foreign exchange to purchase foodstuffs. 
In this way the planners can achieve low food prices. The 
method is subject to doubt on the basis of its obvious 
substandard performance as witnessed by the results for the 
Maule region. 
The suggestions made throughout this thesis regarding 
pricing, on the basis of regional and interregional relation­
ships based on the relative scarcity of resources, may indi­
cate to the planners the range of possibilities open to them 
in a clearer manner than the study of the historical record 
alone. In fact, as shown in the STOK solutions, it is 
necessary to have the historical record available but we can 
go beyond that level by simulating the conditions that 
are relevant to the economic conditions that obtain and 
that we want to change. 
In Chapter I the subject of pricing is taken up to­
gether with the setting of the problem to underline the 
iitçjortance of the exogenous pricing factors that lie at the 
root of the labor force migration trends that are looked upon 
as undesirable. In short, we can express the problem of the 
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Maule region in terms of a slow shift of resources due to 
inadequate rewards. The existence of accessible markets for 
the sale of labor in the nearby cities of Santiago and 
Concepcion, coirplete the picture of a flight of resources 
away from the non-optimal position. 
In Chapter II/ the problems of the Maule region are set 
into perspective by analyzing first the national level and 
then the characteristics of the region. To clarify some of 
the issues relating to the import of foodstuffs, the de­
pendence of the non-farm sector on the foreign sector is 
examined from the first inport substitution ideas to the 
current needs of the country to import capital and consump­
tion goods in order to keep the industrialization momentum. 
The technological aspects of input-output relationships are 
examined carefully and it is suggested that the local 
scientists and policy makers examine their own input-output 
relationships avoiding the extrapolation from one economic 
community to another without using the corresponding trans­
formation factor; in particular, the heavy use of machinery 
and fertilizer as in other countries may or may not be 
advisable depending on the specific supply, demands and re­
source endowments of the economy being examined. The summary 
statement that the Chilean econoiry is relatively dependent 
on the imports of foodstuffs while the situation can be 
changed to one of rational self sufficiency, is documented 
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and explained at the suggestion level. Then the region is 
described with the objective of providing a heuristic basis 
to the idea that the Maule region is really up to the problem 
of producing a substantial proportion of the deficit commodi­
ties . The physical and labor force structures are described 
and the results are shown in the implementation of the pro­
gramming model. Wheat, beef, sugar beets and milk are 
analyzed by regression methods and the effect of the income 
from the sale of minerals is assessed as important for the 
producer of those commodities in an inverse way: the higher 
the wholesale price level of minerals, the higher the share 
of supply from foreign sources. The reservations and the 
validity of the assertions are documented in Tables A.la 
and A.lb. The likely deficits of foodstuffs are identified 
from the plan nacional (41) and the Catholic University of 
Chile (7) reports. 
In general. Chapter II studies the physical resources 
with particular emphasis on the markets for the regions' 
products and the labor force and its income distribution. 
In Chapter III the past and current planning efforts 
are described and synthesized. In particular, the assunç)-
tions and data of the national plan are kept for reference 
in the construction of the programming model in Chapter IV. 
Issue is taken with the idea of comparing certain isolated 
indicators to conclude that the country is worse off. In 
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particular, the derivation of domestic price guidelines 
from international price levels may prove to be of little 
benefit. The linear programming format is introduced without 
theoretical refinements, and the reader is referred to the 
abundant literature on the subject. The hypotheses to be 
iirplemented are set up preparing the ground for the pro­
gramming model. It is stressed as a theoretical point that 
the mathematical model format provides a homeostatic device 
to regulate the possible frictions in the economy in contrast 
to the inflexible procedures inplied by most of the analyses 
examined, not forgetting that Chilean economic literature has 
examples of mathematical programming. Poblete (49) is one 
example of the several that are well known, especially within 
the combined field of economic water resource analysis and 
civil engineering. 
In Chapter IV, the suggestions derived from the national 
and regional descriptions in Chapter II are put together with 
the hypotheses set up in Chapter III. First, the national 
plan results for the region are duplicated in order to 
organize the data for the model; then the data requirements 
and their limitations are explained. The most difficult part 
is related to the livestock activities because the data 
provided in the national plan (41) is incomplete. It cannot 
be fully duplicated except by incorporating a large number 
of assumptions as was done here. 
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Conclusions 
The programming approach to regional planning as an 
applied problem provides the planner with a flexible tool 
whose exacting data requirements underline the necessary 
logic. The data available for the Maule region has permitted 
the manipulation of the hypotheses of the planners in such 
a way that among other findings a consistent pattern of under-
pricing of wheat and sugar beets appeared. 
The results of the different models are mostly of the 
ought-to-be variety but a more adequate classification would 
indicate that the number of activities and restrictions in­
corporated reflect reality in a reasonable manner. 
In particular, the exercise in parametric programming 
suggests among other things , that the use of wheat as the 
numeraire for most other commodities may be invalid because 
its relative value is frozen while inflation is going on and, 
in addition, the imports of wheat may have a large distortion 
effect on its effectiveness as a numeraire. The use of 
programming models by the isolated researcher is limited by 
physical considerations. The national planning offices with 
their ability to draw from the expertise available across a 
wide range of the professional spectrum may refine this type 
of analysis, carrying it to the enterprise level in an area 
like the Maule region whose economic and social infrastructure 
is highly amenable to change. 
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Along the way it has been shown that the pricing pro­
cedures used tend to limit production. In particular, the 
iiiport of large quantities of foodstuffs help to keep 
internal prices and production at a low level. The cost 
of transfers to increase the prices of wheat, beef and other 
products must be compared with the costs of the purchases 
abroad. A thorough analysis should include the benefits 
to the country derived from the transfers to the agricultural 
sector. One of these benefits is a reduced flow of migrants 
from the country-side to the urban centers. The tough 
problems of increased food prices for the urban workers must 
not be forgotten. These topics may be studied with the aid 
of quantitative tools similar to those used in this thesis 
and are research suggestions implied by this study. 
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Table A.la. Effect on the domestic supplies of wheat, beef, 
sugar beets and milk of iirç>orted foodstuffs, 
real prices and the prices of mineral products 
analysis of variance 
Item Source of 
variation & 
Degrees of 
freedom 
Mean 
square F-ratio 
Wheat 
^13'^14'^15 3 57393 8. 3** 
Residual 14 6946 
Total 17 
Beef 
^210'^24'^25 3 964 3.0 
Residual 14 321 
Total 17 
Beef 
^210'^25 2 1109 3.2 
Residual 15 345 
Total ' 17 
Sugar 
beets ^32'^33'^34 Residual 
Total 
3 
9 
12 
310570 
17963 
17.3** 
Milk 
^42'^43'^44 3 12693 10.2** 
Residual 14 1240 
Total 17 
Sources: (20, 21 and 40) 
^The symbols mean: 
~ 10^ metric tons of imported wheat lagged 1 year 
- Real prices per ton paid to the producer 
Imports of cattle in 10^ tons of equivalent carcass 
weight 
X^^ - Real prices per ton of cattle on the hoof lagged 1 year 
X^2 ~ tons of raw sugar imported 
Xgg - Real prices per ton of sugar beets lagged 1 year 
X.J - Imports of 10^ of milk equivalent to fresh milk lagged 
1 year 
X^2 ~ Real milk prices paid to producers lagged 1 year 
^15'^25'^34'^44 ~ ^ ol®sale price index of mineral products 
** 
Significant at the 1% level. 
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Table A.lb. Regression equations for wheat, beef, sugar beets 
and milk (Chile) 
Product^ Eauation 
Wheat 
Beef 
= 1680 - .021X^3 - 2.596X^4 + 1.311X^g 
(8.56)^ (0.11) (3.23) (1.89) 0.64 
Yg = 176 - 1.046X23_q - 0.052X24 + 0.243X25 
(5.24)(2.93) (1.45) (1.91) 0.39 
Y^ = 129 - 0.889X2^Q + O.I5OX25 
(0.14) (2.52) (1.31) 0.30 
Sugar beets 
11 
(4.18) (0.32) (0.48) (4.98) 0.85 
Y3 = 8 - 0.165X^2 + 4.545X33 + 5.825X^3 
Milk 
= 896 - 0.949X^2 " 0.704X^3 + 0.779X^4 
(16.6)(0.53) (2.94) (3.87) 0.69 
^The meaning of the X^^ was explained in Table A.la. 
Y, = Total production of wheat in 10"^ tons 
3 Y^ = Total carcass weight produced in 10 tons 
^2 = ^2 3 
Y^ = Sugar beets produced in Chile in 10 tons 
3 Y^ = Fluid milk produced in Chile 10 tons 
^The t value is shown in parenthesis below each esti­
mated coefficient. 
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3 Table A.2. Land use potential in the Maule Region (10 
hectares)® 
Curico Talca Maule Linares Total 
Area covered^ 305.1 520.7 547.1 515.7 1888.6 
Potential 
irrigation 65.6 115.3 0.5 174.6 356.0 
Contingent 
irrigation 16.3 68.3 3.1 62.9 150.6 
Tillable 
drylands 16.0 28.8 79.3 23.3 147.4 
Potentially 
tillable 
drylands 191.4 291.9 451.9 238.2 1173.4 
Non-agricultural 15.8 16.4 12.3 16.7 61.2 
Source: (50/ p. 52) 
All calculations were performed using the Omnitab 
computer language (10)/ with the exception of programming and 
random yields where Fortran was used. 
^It means the area studied by the team of the Organi­
zation of American States, the Interamerican Development 
Bank and the Republic of Chile and known as "Projecto 
Aerofotogramétrico". The results of the study are cited 
from the Institute de Investigaciones de Recuisos Naturales, 
Chile. 
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Table A.3. Irrigation projects in the Maule region and their 
status 
Land reclaimed 
Project name or to be Status 
reclaimed ha. 
Laguna de Planchon 
Reservoir - 35,000 active 
El Manzano 
Reservoir - 50,000 study 
Convento Viejo 
Reservoir - 50,000 study 
San Rafael Canal 2, 800 - active 
Maule Canal 18, 000 4,000 active 
Maule Norte Canals 44, 000 68,000 under const 
Maule Sur Canals 11, 000 55,000 under const 
Putagan Canal 5, 000 — active 
Irrigation Melozal 8, 500 — active 
Perguilauquen Canal 3, 000 — active 
Melado Canal 20, 000 — active 
Huaiquivilo Reservoir 45, 000 - study 
San Manuel Reservoir 18, 000 — study 
Bullileo Reservoir - 32,000 active 
Tutuven Reservoir 2, 500 - active 
Ancoa Reservoir 2, 500 36,000 under const 
Digua Reservoir 24, 350 8,650 under const 
Curepto special project 200 — active 
Purape1 Reservoir 12, 000 — study 
Pencahue reclamation 10, 000 — study 
Colbun Reservoir 120, 000 300 ,000 study 
Source: (50/ p. 142) 
The following projects are not mutually exclusive: 
Convento Viejo and Laguna de Planchon. Especially note: 
Colbun would supersede: San Manuel, Huaiquivilo and Ancoa. 
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Table A.4. Population/ labor force by sector (thousand 
persons - 1960) 
Activity Curicô Talca Maule Linares Total 
Agriculture 19.0 33.2 14.7 31.5 98.4 
Mining - 0.2 - 0.1 0.3 
Industry 2.7 7. 8 1.9 4.6 17.0 
Construction 1.0 3.0 0.9 2.7 7.6 
Services 8.6 17.5 5.6 12.6 44.3 
Non-specified 1.4 3.6 1.3 2.4 8.7 
Total labor 
Total population 
32.7 
105.8 
65.3 
206.2 
24.4 
79.7 
53.9 
171.4 
176.3 
563.0 
Source: (50, p. 27) 
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Table A.5. Yields in the irrigated areas by province to 19 80 
(Maule region) 
^ ^  
Wheat 
CuriCO 2.06 2.80 3.45 
Talca 2.04 2.60 3.30 
Maule 0.96 1.85 2.65 
Linares 1.83 2.20 3.00 
Com 
Curico 3.39 4.60 5.60 
Talca 2.26 4.10 5.25 
Maule 1.02 1.90 3.20 
Linares 1.70 3.50 4.65 
Oats 
Curico 1.92 2.30 2.90 
Talca 1.57 1.90 2.45 
Maule 0.0 0.0 1.85 
Linares 2.21 2.35 3.00 
Barley 
Curico 2.29 2.75 3.40 
Talca 2.17 2.70 3.25 
Linares 2.09 2.50 3.10 
Rice 
Curico 3.2 8 4.00 4.45 
Talca 2.63 3.20 3.90 
Maule 3.33 3.60 4.10 
Linares 2.80 3.00 3.80 
Potatoes 
Curicd 7.33 11.50 15.50 
Talca 9.92 12.50 16.50 
Maule 6.23 8.20 11.50 
Linares 8.52 10.00 13.50 
Beans 
Curicd 1.35 1.50 1.90 
Talca 1.01 1.20 1.60 
Maule 0.69 1.05 1.35 
Linares 0.86 1.01 1.36 
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Table A. 5 (Continued) 
Concept Yields 1965 
Yields 
19 71 
Yields 
19 80 
Lentils 
Curico 
Talca 
Linares 
0 . 0  
0  . 0  
0.52 
0. 83 
0.83 
0 .90 
1.30 
1.30 
1.35 
Chickpeas 
Curic6 
Talca 
Maule 
Linares 
0.83 
0.  80 
0.72 
0.52 
1.10 
1.10 
0.76 
0 . 6 0  
1.35 
0.41 
1.05 
1.00 
Peas 
Linares 0  .66  0 .85 1.20 
Sunflower 
Curico 
Talca 
Maule 
Linares 
1.67 
1.34 
0 . 0  
1.19 
1.75 
1.73 
1.20 
1.42 
2.20 
2.15 
1.50 
1.80 
Rapeseed 
Curico 
Talca 
Linares 
1.10 
1.18 
1.00 
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
Sugar beets 
Curicd 
Talca 
Linares 
43.57 
43.92 
39.55 
44.40 
39 .70 
51.00 
49.00 
46.00 
Apples 
Curico 
Talca 
Maule 
Linares 
10 .22 
9 .89 
2.00 
8.27 
9.85 
7.59 
2 .00 
8.45 
12.58 
10.57 
2.19 
10.84 
Wine 
Curicd 
Talca 
Maule 
Linares 
6 . 6 8  
6.99 
3.97 
7.14 
6.78 
6.96 
4.13 
7.13 
8 . 6 6  
9.70 
4.53 
9.15 
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Table A.5 (Continued) 
Concept Yields 1965 
Peaches 
Curico 
Talca 
Maule 
Linares 
4.43 
3.40 
3.50 
3.83 
Grapes 
Curic6 
Talca 
Maule 
Linares 
3.44 
4.16 
6 .20 
4.63 
Rye 
Maule 
Linares 
0.63 
0.85 
Yields 
19 71 
Yields 
1980 
5.57 
5.75 
4.00 
4.80 
7.11 
7.98 
4.39 
6.16 
5.88 
2.29 
0.85 
1.74 
6.84 
2.78 
0.92 
2 . 0 2  
0.75 
0.95 
0 . 0  
0 . 0  
Source; (41) 
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Table A.6. Compounded average yearly growth of yields by 
province in the irrigated areas/ Maule region 
Province Crop Yields Growth 
1965-1971 19 71-1980 1965-19 80 
Curico Wheat .05 .02 .03 
Com .05 .02 .03 
Oats .03 .03 .03 
Barley .03 .02 .03 
Rice .03 .01 .02 
Potatoes .08 .03 .05 
Beans .02 .03 .02 
Lentils 0 .05 .02 
Chickpeas .05 .02 .03 
Sunflower .01 .02 .02 
Rapeseed 0 0 0 
Sugar beets .01 .01 .01 
Apples -.01 .03 .01 
Wine 0 .03 .02 
Peaches .04 .03 .02 
Grapes .09 .02 .05 
Talca Wheat .04 .03 .03 
Corn .10 .03 .06 
Oats .03 .03 .03 
Barley .04 .02 .03 
Rice .03 .02 .03 
Potatoes .04 .03 .03 
Beans .03 .03 .03 
Lentils 0 .05 0 
Chickpeas .05 -.10 -.04 
Sunflower .04 .02 .03 
Rapeseed 0 0 0 
Sugar beets 0 .01 .01 
Apples .04 .04 0 
Wine 0 .04 .02 
Peaches .09 .04 .06 
Grapes ^ .10 .02 -.03 
^The sharp decline in table grapes yields may be 
explained by increases in area, whereby the growing grapes 
do not produce but total production is averaged out in terms 
of the total area. See plan nacional (41, p. IV-158) . 
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Table A.6 (Continued) 
Province Crop Yields Growth 
1965-1971 1971-1980 1965-1980 
Maule Wheat .12 .04 .07 
Corn .11 .06 .08 
Oats 0 0 0 
Rice .01 .01 .01 
Potatoes .05 .04 .04 
Beans .07 .03 .05 
Chickpeas .01 .04 .02 
Sunflower 0 .02 0 
Apples 0 .01 0 
Wine .01 .01 .01 
Peaches .02 .01 .02 
Grapes^ -.29 .01 -.12 
Rye .03 0 0 
Linares Wheat .03 .04 .03 
Com .13 .03 .07 
Oats .01 .03 .02 
Barley .01 .02 .03 
Rice .01 .03 .02 
Potatoes .03 .03 .03 
Beans .03 .03 .03 
Lentils .10 .05 .07 
Chickpeas .02 .06 .04 
Peas .04 .04 .04 
Sunflower .03 .03 .03 
Rapeseed 0 0 0 
Sugar beets 0 .02 .01 
Apples 0 .03 .02 
Wine 0 .03 .02 
Peaches .04 .03 .03 
Grapes^ -.15 .02 -.05 
Rye .02 0 0 
Source: (Table A.5) 
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Table A. 7. Irrigated crop areas by province (10 hectares) 
Concept Area 1965 
Area 
19 71 
Area 
19 80 
Wheat 
Curled 
Talca 
Maule 
Linares 
9.40 
17.00 
0.30 
25.30 
7.00 
24.00 
0. 80 
33.50 
8 . 0 0  
36.00 
3.50 
45.50 
Com 
Curicd 
Talca 
Maule 
Linares 
Oats 
Curicd 
Talca 
Maule 
Linares 
Barley 
Curico 
Talca 
Linares 
Rice 
Curicd 
Talca 
Maule 
Linares 
Potatoes 
Curico 
Talca 
Maule 
Linares 
Beans 
Curicd 
Talca 
Maule 
Linares 
Lentils 
Curicd 
Talca 
Linares 
4.50 
5.10 
0 . 2 0  
4.90 
0.30 
0.30 
0 
0.90 
2.00 
1.10 
1.10 
1.00 
7. 70 
0.20 
9.80 
1.90 
5.70 
0.10 
2.30 
5.50 
3.60 
0 . 2 0  
5.30 
0 
0 
0.70 
4.50 
8.00 
0.98 
11.00 
0 . 2 0  
0.40 
0 
1.90 
4.00 
2 . 8 0  
1.50 
1.00 
XC • GO 
0.20 
12.00 
1. 30 
4.40 
0.10 
2 . 0 0  
5.80 
3.90 
0 . 2 0  
9. 80 
0.10 
0.10 
0 . 8 0  
6 . 0 0  
12.00 
3.00 
19.00 
0.50 
2.00 
1.30 
3.00 
5.00 
4.00 
2 . 0 0  
1.40 
13.00 
1.20 
14.00 
1. 
3, 
0 ,  
1, 
6 
5, 
0 
00 
60 
80 
40 
50 
30 
20 
10.50 
0.10 
0.10 
0 . 8 0  
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Table A.7 (Continued) 
Concept Area Area Area 1965 1971 1980 
Chickpeas 
Curico 0.30 0.20 0.40 
Talca 0.60 0.50 0.70 
Maule 0.60 1.00 1.10 
Linares 1.70 2.00 2.40 
Peas 
Linares 0.10 0.10 0.30 
Sunflower 
Curico 4.10 3.00 3.00 
Talca 6.40 7.30 8.50 
Maule 0 0.10 0.50 
Linares 6.90 8.80 9.00 
Rapeseed 
Curico 0.20 0 0 
Talca 0.60 0 0 
Linares 0.10 0 0 
Sugar beets 
Curico 0.50 1.00 4.30 
Talca 1.60 3.00 7.70 
Linares 4.00 11.00 11.5 
Apples 
Curico 2.70 3.43 4.69 
Talca 1.07 1.88 3.05 
Maule 0.01 0.01 0.01 
Linares 0.49 0.75 1.15 
Wine 
Curico 5.40 5.60 6.10 
Talca 12.20 13.00 14.70 
Maule 0.30 0.30 0.30 
Linares 5.70 6.00 6.50 
Peaches 
Curicd 0.07 0.07 0.08 
Talca 0.10 0.0 8 0.10 
Maule 0.02 0.02 0.02 
Linares 0.06 0.5 0.06 
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Table A.7 (Continued) 
Concept Area Area Area 1965 1971 1980 
Grapes 
Curicô 0.18 0.17 0.18 
Talca 0.38 0.95 0.38 
Maule 0.05 0.40 0.05 
Linares 0.16 0.50 0.17 
Rye 
Maule 0.10 0.10 0.0 
Linares 0.10 0.10 0.0 
Total 173.49 223.61 297.64 
Source: (41) 
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Table A.8. Projected prices of crops to 1980 Escudos of 
1965 
Code Prices 1965 Prices 1971 Prices 19 80 
01 wheat 2 31 256 259 
02 com 218 2 30 207 
03 oats 193 217 194 
04 barley 214 243 233 
05 rice 304 345 350 
06 potatoes 136 115 117 
07 beans 734 665 673 
08 lentils 355 665 648 
09 chickpeas 412 373 377 
10 peas 105 95 96 
11 sunflower 407 409 414 
12 rapeseed 423 460 466 
13 sugar beets 51 56 54 
14 apples 295 310 311 
15 wine^ 352 371 376 
16 peaches 298 313 314 
17 grapes 253 265 266 
18 rye , 19 8 208 214 
21 meat 2,107 2,760 3,054 
22 milk* , 198 320 324 
23 mutton 2,414 1,892 1,814 
24 wool 2,707 2,301 2,331 
Sources: (40 and 41) 
^ine prices in terms of the 1966 real prices, the unit 
is one thousand liters. 
^Carcass weight. 
Table A.9. Projected volume of production i 
of 1965 Escudos irrigated lands 
Province Crops ^^^Product^Volume 
Talca 
Wheat 19. 364 19. 600 27. 600 
Corn 15. 255 20. 700 33. 600 
Oats 0. 576 0. 460 1. 450 
Barley 4. 580 11. 000 17. 000 
Rice 3. 280 4. 000 6. 230 
Potatoes 13. 927 14. 950 15. 500 
Beans 7. 425 8. 700 12. 350 
Lentils 0. 0 0. 083 0. 130 
Chickpeas 0. 249 0. 220 0. 540 
Sunflower 6. 847 5. 250 6. 600 
Rapeseed 0. 220 0. 0 0. 0 
Sugar beets 21. 785 46. 300 219. 300 
Apples 27. 594 33. 785 59. 000 
Wine 36. 072 37. 968 52. 826 
Peaches 0. 310 0. 390 0. 569 
Grapes 0. 619 1. 000 1. 2 31 
Wheat 34. 680 62. 400 118. 800 
Co rn 11. 526 32. 800 63. 000 
Oats 0. 471 0. 760 4. 900 
Barley 2. 387 7. 560 13. 000 
Rice 20. 251 32. 000 50. 700 
Potatoes 56. 544 55. 000 59. 400 
Beans 3. 636 4. 680 8. 480 
Lentils 0. 0 0. 083 0. 130 
Chickpeas 0. 4 80 0. 550 0. 288 
Sunflower 8. 576 12. 629 18. 275 
Rapeseed 0. 708 0. 0 0. 0 
Sugar beets 70. 272 133. 200 377. 300 
Apples 10. 582 14. 269 32. 238 
Wine 85. 278 90. 480 142. 590 
3 
n 10 metric tons and value in millions 
(Maule region) 
Value 
1965 1971 1980 
4.473 
3. 326 
0.111 
0.980 
0.997 
1.894 
5.450 
0 . 0  
0.103 
2.787 
0.093 
1.111 
8.140 
12.697 
0.092 
0.157 
8.011 
2.513 
0.091 
0.511 
6.156 
7.690 
2.669 
0 . 0  
0.179 
3.490 
0.299 
3.584 
3.122 
30.018 
5.018 
4.761 
0.100 
2.673 
1.380 
1.719 
5.785 
0.055 
0.082 
2.147 
0 . 0  
2.593 
10.473 
14.086 
0.122 
0.265 
15.974 
7.544 
0.165 
1.837 
11.040 
6.325 
3.112 
0.055 
0.207 
5.165 
0 . 0  
7.459 
4.423 
33.568 
7.148 
6.955 
0.281 
3.961 
2.180 
1.813 
8. 312 
0.084 
0.204 
2.732 
0 . 0  
11.842 
18.349 
19.86 3 
0.179 
0. 327 
30.769 
13.041 
0.951 
3.029 
17.745 
6.950 
5.707 
0.084 
0.109 
7.566 
0 . 0  
20.374 
10.026 
53.614 
Table A.9 (Continued) 
Product Volume 
Province Crops 1965 1973" 1980 
Talca Peaches 0.340 0.4(50 0. 7.9 8 
(Cont. ) Grapes 1.581 2.175 1.056 
Maule Wheat 0.2 88 1.480 9.275 
Corn 0.204 1.710 9.600 
Oats 0.0 0.0 2.405 
Rice 0.666 0.720 4.920 
Potatoes 0.623 0.820 9.200 
Beans 0.138 0.210 0.270 
Chickpeas 0.4 32 0.760 1.155 
Sunflower 0.0 0.120 0.750 
Apples 0.020 0.020 0.022 
Wine 1.191 1.239 1.359 
Peaches 0.070 0.080 0.088 
Grapes 0.310 0.340 0.046 
Rye 0.063 0.075 0.0 
LinaresWheat 46.299 73.700 136.500 
Corn 8.330 38.500 88.350 
Oats 1.989 4.465 9.000 
Barley 2.299 3.750 6.200 
Rice 27.440 36.000 53.200 
Potatoes 19.596 20.000 18.900 
Beans 4.558 9.898 14.280 
Lentils 0.364 0.720 1.080 
Chickpeas 0.884 1.200 2.400 
Peas 0.066 0.085 0.360 
Sunflower 8.211 12.496 16.200 
Rapeseed 0.100 0.0 0.0 
Sugar beetsl70.065 436.700 529.000 
Value 
1965 1971 1980 
0.101 
0.400 
0.067 
0.044 
0 . 0  
0 . 2 0 2  
0.085 
0.101 
0.178 
0 . 0  
0.006 
0.419 
0.021 
0.078 
0.012 
10.695 
1.816 
0.384 
0.492 
8.342 
2.665 
3. 346 
0.129 
0.364 
0.007 
3. 342 
0.042 
8.673 
0.144 
0.577 
0.379 
0.393 
0 . 0  
0.248 
0.094 
0.140 
0.283 
0.049 
0.006 
0.460 
0.025 
0.090 
0.016 
18.867 
8.855 
0.969 
0.911 
12.420 
2.300 
6.582 
0.479 
0.448 
0.008 
5.111 
0 . 0  
24.455 
0.251 
0.281 
2.402 
1.987 
0.467 
1.722 
1.076 
0 . 1 8 2  
0.435 
0.310 
0.007 
0.511 
0 . 0 2 8  
0.012 
0 . 0  
35.353 
18.288 
1.746 
1.445 
18.620 
2.211 
9.610 
0.700 
0.905 
0.035 
6.707 
0 . 0  
28.566 
Table A.9 (Continued) 
Province Crops Product Volume 1965 1971 1980 1965 
Value 
1971 1980 
Linares 
(Cont.) 
Apples 
Wine 
Peaches 
Grapes 
Rye 
4.052 
40.698 
0.230 
0.741 
0.085 
6.337 
42.780 
0.240 
0.870 
0.095 
12.466 
59.475 
0.370 
0.343 
0 . 0  
1.195 
14.326 
0.068 
0.187 
0.017 
1.965 
15.871 
0.075 
0.2 31 
0.020 
3.877 
22.363 
0.116 
0.091 
0 . 0  
TOTAL 168.55 250.61 414.50 
Source: (Tables A.5, A.7 and A.8) 
226 
Table A.10. Compounded average yearly growth of crop areas 
by province in the irrigated lands (Maule 
region)& 
Province Crops 1965-1971 1971-1980 1965-1980 
Wheat -.05 .01 -.01 
Com 0 .03 .02 
Oats -.07 .11 .03 
Barley .12 .02 .06 
Rice 0 .04 .02 
Potatoes .Û6 -.03 -.04 
Beans .01 .01 .01 
Lentils 0 0 0 
Chickpeas -.07 .08 .02 
Sunflower -.05 0 —. 02 
Rapeseed 0 0 0 
Sugar beets .12 .18 .15 
Apples .04 .04 .04 
Wine .01 .01 .01 
Peaches 0 .01 .01 
Grapes -.01 .01 0 
Wheat .06 .05 .05 
Com .08 .05 .06 
Oats .05 .20 .13 
Barley .17 .04 .09 
Rice .04 .03 .04 
Potatoes -.04 -.02 -.03 
Beans -.01 .03 .02 
Lentils 0 0 0 
Chickpeas — .03 .04 .01 
Sunflower .02 .02 .02 
Rapeseed 0 0 0 
Sugar beets .11 .11 . 11 
Apples .10 .06 .07 
Wine .01 .01 .01 
Peaches -.04 .02 0 
Grapes .16 -.10 0 
Curic6 
Talca 
a 
Note that on occasion only zeroes appear on a row/ this 
means that some of the areas are zero on Table A.7. Also, 
if the area does not change from period to period the rate 
of growth is zero, no computations were recorded when one of 
the values considered in the calculation was equal to zero. 
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Table A. 10 (Continued) 
Province Crops 1965-1971 1971-1980 1965-1980 
Wheat .17 .18 .18 
Com .28 .14 .20 
Oats 0 0 0 
Rice 0 .22 .13 
Potatoes 0 .26 .15 
Beans 0 0 0 
Chickpeas .09 .01 .04 
Sunflower 0 0 0 
Apples 0 0 0 
Wine 0 0 0 
Peaches 0 0 0 
Grapes .41 -.21 0 
Rye 0 0 0 
Wheat .05 .03 .04 
Com .14 .06 .09 
Oats .13 .05 .08 
Barley .05 .03 .04 
Rice .03 .02 .02 
Potatoes -.04 -.04 -.03 
Beans .11 .01 .05 
Lentils .02 0 .01 
Chickpeas .03 .02 .02 
Peas 0 .13 .08 
Sunflower .04 0 .02 
Rapeseed 0 0 0 
Sugar beets .17 0 .07 
Apples .07 .05 .06 
Wine .01 .01 .01 
Peaches -.03 .02 0 
Grapes .21 -.11 0 
Rye 0 0 0 
Maule 
Linares 
Source: (Table A.7) 
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Table A.11. Projected yearly growth of prices of crops to 
19 80 Escudos of 1965 
Prices Growth 
Crops 1965-71 1971-80 1965-80 
Wheat .017 .001 .008 
Com .009 -.012 -.003 
Oats .020 -.012 0 
Barley .021 -.005 .006 
Rice .021 .002 .009 
Potatoes -.028 .002 -.010 
Beans 
-.016 .001 — .006 
Lentils .110 -.003 .041 
Chickpeas -.016 .001 -.006 
Peas -.017 .001 -.006 
Sunflower .001 .001 .001 
Rapeseed .014 .001 .006 
Sugar beets .016 -.004 .004 
Apples .008 0 .004 
Wine .009 .001 .004 
Peaches .008 0 .003 
Grapes .008 0 .003 
I^e .008 .003 .005 
Source: (Table A.8) 
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Table A.12. Projected yearly growth of product volume in 
the irrigated lands to 1980 by crop and province 
in the Maule region 
Province Crops 1965-71 ^^^^1971-80^ 1965-80 
CuriCO 
Talca 
Maule 
Wheat 0 .04 .02 
Com .05 .06 .05 
Oats -.04 .14 .06 
Barley .16 .05 .09 
Rice .03 .05 .04 
Potatoes .01 0 .01 
Beans .03 .04 .03 
Lentils 0 .05 0 
Chickpeas - o 02 .10 .05 
Sunflower -.04 .03 0 
Rapeseed 0 0 0 
Sugar beets .13 .19 .17 
Apples .03 .06 .05 
Wine .01 .04 .03 
Peaches .06 .04 .04 
Grapes .08 .02 .05 
Wheat .10 .07 .09 
Com .19 .08 .12 
Oats .08 .23 .17 
Barley .21 .06 .12 
Rice .08 .05 .06 
Po tatoes 0 .01 0 
Beans .04 .07 .06 
Lentils 0 .05 0 
Chickpeas .02 -.07 -.03 
Sunflower .07 .04 .05 
Rapeseed 0 0 0 
Sugar beets .11 .12 .12 
Apples .05 .09 .08 
Wine .01 .05 .03 
Peaches .05 .06 .06 
Grapes .05 -.08 -.03 
Wheat .31 .23 .26 
Com .43 .21 .29 
Oats 0 0 0 
Rice .01 .24 .14 
Potatoes .05 .31 .20 
Beans .07 .03 .05 
Chickpeas .10 .05 .07 
2 30 
Table A.12 (Continued) 
Province Crops 1965-71 1971-80 1965-80 
Sunflower 0 .23 0 
Apples 0 .01 .01 
Wine .01 .01 .01 
Peaches .02 .01 .02 
Grapes .02 -.20 -.12 
Rye 
.03 0 0 
Wheat .08 .07 .07 
Com .29 .10 .17 
Oats .14 .08 .11 
Barley .08 .06 .07 
Rice .05 .04 .05 
Potatoes 0 -.01 0 
Beans .14 .04 .08 
Lentils .12 .05 .08 
Chickpeas .05 .08 .07 
Peas .04 .17 .12 
Sunflower .07 .03 .05 
Rapeseed 0 0 0 
Sugar beets .17 .02 .08 
Apples .08 .08 .08 
Wine .01 .04 .03 
Peaches .01 .05 .03 
Grapes .03 -.10 -.05 
I^e .02 0 0 
Maule 
(Cont.. ) 
Linares 
Source: (Table A.9) 
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Table A.13. Projected yearly growth of total value to 19 80 
irrigated crops by province (Maule region) 
Province Crops 1965-71 ^^^1971-80^ 1965-80 
Curico Wheat .02 .04 .03 
Com .06 .04 .05 
Oats -.02 .12 .06 
Barley .18 .04 .10 
Rice .06 .05 .05 
Potatoes -.02 .01 0 
Beans .01 .04 .03 
Lentils 0 .05 0 
Chickpeas -.04 .11 .05 
Sunflower -.04 .03 0 
Rapeseed 0 0 0 
Sugar beets .15 .18 .17 
Apples .04 .06 .06 
Wine .02 .04 .03 
Peaches .05 .04 .04 
Grapes .09 .02 .05 
Talca Wheat .12 .08 .09 
Com .20 .06 .12 
Oats .10 .21 .17 
Barley .24 .06 .13 
Rice .10 .05 .07 
Potatoes -.03 .01 —.01 
Beans .03 .07 .05 
Lentils 0 .05 0 
Chickpeas . 02 -.07 -.03 
Sunflower .07 .04 .05 
Rapeseed 0 0 0 
Sugar beets .13 .12 .12 
Apples .06 .10 .08 
Wine .02 .05 .04 
Peaches . 06 .06 .06 
Grapes .06 -.08 -.02 
Maule Wheat .34 .23 .27 
Com .44 .20 .29 
Oats 0 0 0 
Rice .03 .24 .15 
Potatoes .02 .31 .18 
Beans .05 .03 .04 
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Table A.13 (Continued) 
Province Crops 1965-71 ^*^^1971-80 1965-80 
Maule 
(Cont.) 
Linares 
Chickpeas .08 .05 .06 
Sunflower 0 .23 0 
Apples .01 .01 .01 
Wine .02 .01 .01 
Peaches .03 .01 .02 
Grapes .02 -.20 -.12 
Rye .04 0 0 
Wheat .10 .07 .08 
Com .30 .08 .17 
Oats .17 .07 .11 
Barley .11 .05 .07 
Rice .07 .05 .05 
Potatoes -.02 0 -.01 
Beans .12 .04 .07 
Lentils .24 .04 .12 
Chickpeas .03 .08 .06 
Peas .03 .18 .11 
Sunflower .07 .03 .05 
Rapeseed 0 0 0 
Sugar beets .19 .02 .08 
Apples .09 .08 .08 
Wine .02 .05 .04 
Peaches .02 .05 .04 
Grapes .04 -.10 -.05 
I^e .03 0 0 
Source: (Table A.9) 
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Table A. 14. Drylands area crops by province in the Maule 
region 10-^ hectares 
Province Crops Area Area Area 1965 19 71 19 80 
Curico Wheat 6.7 4.0 1.5 
Com .7 .5 0 
Oats .3 .1 0 
Barley .2 .2 0 
Potatoes . 3 .1 0 
Beans .2 .2 .2 
Lentils .2 .1 .1 
Peas .1 .1 .1 
Sunflower .1 0 0 
Wine 1.1 1.2 1.5 
Talca Wheat 15.0 10.0 6.0 
Com 1. 3 .5 0 
Oats .3 .2 0 
Barley .2 .2 0 
Potatoes .2 0 0 
Beans .3 .1 .1 
Lentils .2 .3 . 3 
Peas .1 .1 .1 
Sunflower .5 .2 0 
Wine 3.0 3.1 3.5 
Maule Wheat 19.4 12.2 8.0 
Com 2.6 3.1 .8 
Oats .2 .6 .2 
Barley .1 .1 0 
Potatoes 1.9 .9 0 
Beans 1.3 . 8 . 8 
Lentils .5 1.0 1.0 
Peas .3 .4 .4 
Sunflower .2 .1 0 
Wine 7.0 7.6 9.9 
Linares Wheat 16. 7 9.5 6 .0 
Com 1.1 1.0 0 
Oats .1 .1 0 
Barley .2 .2 0 
Potatoes .1 0 0 
Beans .4 .2 .2 
Lentils .4 .2 .2 
Peas .1 .1 .1 
Sunflower .6 .2 0 
Wine 7.0 7.8 9.4 
TOTAL 91.20 67.30 50.40 
Source: (41) 
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Table A.15. Yields in the drylands by province to 19 80 
(Maule region) 
Yields in metric tons 
Province Crops per hectare 
1965 1971 1980 
CuriCO 
Talca 
Maule 
Linares 
Wheat 1.09 1.30 1.55 
Com 1.44 2.00 0.0 
Oats 2.25 1.88 0.0 
Barley 1.14 1.30 0.0 
Potatoes 3.37 5.50 0.0 
Beans 1.04 1.04 1.20 
Lentils 0.39 0.60 0.95 
Peas 0.53 0.65 0.90 
Sunflower 0.90 0.0 0.0 
Wine 4.17 3.97 4.33 
Wheat 1.03 1.25 1.58 
Com 0.78 1.80 0.0 
Oats 1.10 1.35 0.0 
Barley 0. 86 1.12 0.0 
Potatoes 2.10 0.0 0.0 
Beans 0.61 0.71 0.82 
Lentils 0.57 0.64 0.95 
Peas 0.49 0.65 0.90 
Sunflower 0.95 1.02 0.0 
Wine 4.21 4.24 4.91 
Wheat 0.78 1.15 1.45 
Com 0.65 1.30 1.85 
Oats 0.72 1.10 1.45 
Barley 0 .90 1.00 0.0 
Potatoes 2.64 5.00 0.0 
Beans 0.58 0.75 0.85 
Lentils 0.43 0,68 1.00 
Peas 0.79 0. 85 1.10 
Sunflower 0.58 0.65 0.0 
Wine 2.28 2.18 2.59 
Wheat 1.02 1.20 1.50 
Com 0.84 1.55 0.0 
Oats 0.96 1.35 0.0 
Barley 1.78 1.65 0.0 
Potatoes 2.93 0.0 0.0 
Beans 0.55 0.65 0.80 
Lentils 0.39 0.60 0.95 
Peas 0.52 0.75 1.00 
Sunflower 0.85 0.93 0.0 
Wine 5.16 4.82 5.68 
Source: (41). 
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Table A.16. Projected volume of production in 10 metric 
tons in the drylands by province in the Maule 
region 
Province Crops Prod 65 Prod 71 Prod 80 
CuriCO Wheat 7.30 3 5.200 2.235 
Com 1.008 1.000 0.0 
Oats 0.675 0.188 0.0 
Barley 0.228 0.260 0.0 
Potatoes 1.011 0.550 0.0 
Beans 0.208 0.208 0.240 
Lentils 0.078 0.060 0.095 
Peas 0.053 0.065 0.090 
Sunflower 0.090 0.0 0.0 
Wine 4.587 4.764 6.495 
Talca Wheat 15.450 12.500 9.480 
Com 1.014 0.900 0.0 
Oats 0.330 0.270 0.0 
Barley 0.172 0.224 0.0 
Potatoes 0.420 0.0 0.0 
Beans 0.183 0.071 0.082 
Lentils 0.114 0.192 0.285 
Peas 0.049 0.065 0.090 
Sunflower 0.475 0.204 0.0 
Wine 12.630 13.144 17.185 
Maule Wheat 15.132 14.030 11.600 
Com 1.690 4.030 1.480 
Oats 0.144 0.660 0.290 
Barley 0.090 0.100 0.0 
Potatoes 5.016 4.500 0.0 
Beans 0.754 0.600 0.680 
Lentils 0.215 0.680 1.000 
Peas 0.237 0.340 0.440 
Sunflower 0.116 0.065 0.0 
Wine 15.960 16.568 25.641 
Linares Wheat 17.034 11.400 9.000 
Com 0.924 1.550 0.0 
Oats 0.096 0.135 0.0 
Barley 0.356 0.330 0.0 
Potatoes 0.293 0.0 0.0 
Beans 0.220 0.130 0.160 
Lentils 0.156 0.120 0.190 
Peas 0.052 0.075 0.100 
Sunflower 0.510 0.186 0.0 
Wine 36.120 37.596 53.392 
Source; (Tables A.14 and A.15) 
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Table A.17. 
'rovince 
Drylands projected value of production in million 
Escudos of 1965 by crop and province (Maule 
region) 
Crops Value of the Crop 1965 1971 19 80 
Wheat 1.687 1.331 0.602 
Com 0.220 0.230 0.0 
Oats 0.130 0.041 0.0 
Barley 0.049 0.063 0.0 
Potatoes 0.137 0.063 0.0 
Beans 0.153 0.138 0.162 
Lentils 0.028 0.040 0.062 
Peas 0.006 0.006 0.009 
Sunflower 0.037 0.0 0.0 
Wine 1.615 1.767 2.442 
Wheat 3.569 3.200 2.455 
Com 0.221 0.207 0.0 
Oats 0.064 0.059 0.0 
Barley 0.037 0.054 0.0 
Potatoes 0.057 0.0 0.0 
Beans 0.134 0.047 0.055 
Lentils 0.040 0.128 0.185 
Peas 0.005 0.006 0.009 
Sunflower 0.19 3 0.083 0.0 
Wine 4.446 4.876 6.462 
Wheat 3.495 3.592 3.004 
Com 0.368 0.927 0.306 
Oats 0.028 0.143 0.056 
Barley 0.019 0.024 0.0 
Potatoes 0.682 0.517 0.0 
Beans 0.553 0.399 0.458 
Lentils 0.076 0.452 0.648 
Peas 0.025 0.032 0.042 
Sunflower 0.047 0.027 0.0 
Wine 5.618 6.147 9.641 
Wheat 3.935 2.918 2.331 
Com 0.201 0.356 0,0 
Oats 0.019 0.029 0.0 
Barley 0.076 0.080 0.0 
Potatoes 0.040 0.0 0.0 
Beans 0.161 0.086 0.10 8 
Lentils 0.055 0.080 0.123 
Peas 0.005 0.007 0.010 
Sunflower 0.208 0.076 0.0 
Wine 12.714 13.948 20.075 
CuriCO 
Talca 
Maule 
Linares 
Total 41.155 
Source: (Tables A.8 and A.16) 
42.179 49 .244 
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Table A. 18. Compoxinded average yearly growth of crop areas 
by province in the drylands of the Maule region 
^ Area growth in percentage 
Province Crops 19-65-71 1971-80 1965-80 
CuriCO 
Talca 
Maule 
Linares 
Wheat — .08 -.10 -.10 
Cora — .06 0 0 
Oats -.17 0 0 
Barley 0 0 0 
Potatoes -.17 0 0 
Beans 0 0 0 
Lentils -.11 0 -.04 
Peas 0 0 0 
Sunflower 0 0 0 
Wine .02 .03 .02 
Wheat —. 06 —. 06 — .06 
Com -.15 0 0 
Oats —. 06 0 0 
Barley 0 0 0 
Potatoes 0 0 0 
Beans -.17 0 -.07 
Lentils .07 0 .03 
Peas 0 0 0 
Sunflower -.14 0 0 
Wine .01 .01 .01 
Wheat -.07 -.05 —. 06 
Com .03 -.14 — .08 
Oats .20 —. 12 0 
Barley 0 0 0 
Potatoes -.12 0 0 
Beans -.08 0 -.03 
Lentils .12 0 .05 
Peas .05 0 .02 
Sunflower -.11 0 0 
Wine .01 .03 .02 
Wheat -.09 -.05 -.07 
Com -.02 0 0 
Oats 0 0 0 
Barley 0 0 0 
Potatoes 0 0 0 
Beans -.11 0 -.04 
Lentils -.11 0 -.04 
Peas 0 0 0 
Sunflower -.17 0 0 
Wine .02 .02 .02 
Source: (Table A.14) 
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Table A.19. Compounded avera,ge yearly growth of crop yields 
by province in the drylands (Maule region) 
Province Crops fields Growth 
1965-71 1971-80 1965-80 
CuriCO 
Talca 
Maule 
Linares 
Wheat .03 .02 .02 
Com .06 0 0 
Oats -.03 0 0 
Barley .02 0 0 
Potatoes .08 0 0 
Beans 0 .02 .01 
Lentils .07 .05 .06 
Peas .04 .04 .04 
Sunflower 0 0 0 
Wine -.01 .01 0 
Wheat .03 .03 .03 
Com .15 0 0 
Oats .04 0 0 
Barley .04 0 0 
Potatoes 0 0 0 
Beans .03 .02 .02 
Lentils .02 .04 .04 
Peas .05 .04 .04 
Sunflower .01 0 0 
Wine 0 .02 .01 
Wheat .07 .03 .04 
Com .12 .04 .07 
Oats .07 .03 .05 
Barley .02 0 0 
Potatoes .11 0 0 
Beans .04 .01 .03 
Lentils .08 .04 .06 
Peas .01 .03 .02 
Sunflower .02 0 0 
Wine -.01 .02 .01 
Wheat .03 .02 .03 
Com .11 0 0 
Oats .06 0 0 
Barley -.01 0 0 
Potatoes 0 0 0 
Beans .03 .02 .02 
Lentils .07 .05 .06 
Peas .06 .03 .04 
Sunflower .02 0 0 
Wine 
-.01 .02 .01 
Source: (Table A.15) 
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Table A.20. Drylands projected yearly growth of product 
volume in the drylands to 1980 by crop and 
province in the Maule region 
Province Crops Yearly Growth 1965-71 1971-80 1965-80 
Wheat -.06 -.09 -.07 
Com 0 0 0 
Oats -.19 0 0 
Barley .02 0 0 
Po tatoes -.10 0 0 
Beans 0 .02 .01 
Lentils -.04 .05 .01 
Peas .04 .04 .04 
Sunflower 0 0 0 
Wine .01 .04 .02 
Wheat -.03 -.03 -.03 
Com -.02 0 0 
Oats — .03 0 0 
Barley .04 0 0 
Potatoes 0 0 0 
Beans -.15 .02 -.05 
Lentils .09 .04 .06 
Peas .05 .04 .04 
Sunflower -.13 0 0 
Wine .01 .03 .02 
Whe at -.01 -.02 -.02 
Com .16 -.10 -.01 
Oats .29 -.09 .05 
Barley .02 0 0 
Potatoes -.02 0 0 
Beans -.04 .01 -.01 
Lentils .21 .04 
Peas .06 .03 .04 
Sunflower -.09 0 0 
Wine .01 .05 .03 
Wheat —. 06 -.03 -.04 
Com .09 0 0 
Oats .06 0 0 
Barley -.02 0 0 
Potatoes 0 0 0 
Beans — .08 .02 -.02 
Lentils -.04 .05 .01 
Peas .06 .03 .04 
Sunflower -.16 0 0 
Wine .01 .04 .03 
Curico 
Talca 
Maule 
Linares 
Source: (Table A.16) 
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Table A.21. Drylands projected yearly growth of total value 
of crops by commodity and province in the dry­
lands (Maule region) 
Province Crops 1965-71 ^^^1971-80 1965-80 
Curico 
Talca 
Maule 
Linares 
Wheat -.04 — .08 -.07 
Com .01 0 0 
Oats -.18 0 0 
Barley .04 0 0 
Potatoes —. 12 0 0 
Beans — .02 .02 0 
Lentils .06 .05 .06 
Peas .02 .04 .03 
Sunflower 0 0 0 
Wine .02 .04 .03 
Wheat -.02 -.03 — .02 
Com -.01 0 0 
Oats 
-.01 0 0 
Barley .07 0 0 
Potatoes 0 0 0 
Beans -.16 .02 — .06 
Lentils .21 .04 .11 
Peas .03 .04 .04 
Sunflower -.13 0 0 
Wine .02 .03 .02 
Wheat 0 — .02 -.01 
Com .17 -.12 -.01 
Oats .31 -.10 .05 
Barley .04 0 0 
Potatoes 0 0 0 
Beans -.05 .02 -.01 
Lentils . 34 .04 .15 
Peas .04 .03 .04 
Sunflower -.09 0 0 
Wine .02 .05 .04 
Wheat -.05 -.02 -.03 
Com .10 0 0 
Oats .08 0 0 
Barley .01 0 0 
Po tatoes 0 0 0 
Beans -.10 .02 -.03 
Lentils .06 .05 .06 
Peas .04 .03 .04 
Sunflower -.15 0 0 
Wine .02 .04 .03 
Source : (Table A. 17) 
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Table A.22. Livestock irrigated areas in 10^ hectares and 
rates of growth to 1980 (Maule region) 
Area Rates of Growth 
Provinces Cattle Sheep 1965 1971 19 80 1965-1971 
1971-
19 80 
1965-
1980 
Curico-Talca X 50 75 105 .07 .04 .05 
Linares X 28 56 107 .12 .08 .09 
Curico-Talca X 1 2 5 .12 .11 .11 
Linares X 1 2 3 .12 .05 .08 
Source: (41) 
Table A.23. Projected volume of production of livestock 
in the irrigated lands (Maule region) 
Volume in 10 Rates of Growth 
Provinces Product metric tons 1965- 1971- 1965 
1965 1971 19 80 1971 19 80 19 80 
Curico-Talca meat 4.2 H
 
o
 
o
 
21.0 .16 .09 .11 
milk 10.8 54.1 210.2 .31 .16 .22 
Maule-Linares meat 2.5 5.5 21.0 .14 .16 .15 
milk 10.9 33.8 163.1 .21 .19 .20 
Curico-Talca mutton .1 .1 .7 0 .24 .14 
wool 0 .1 .3 0 .13 0 
Maule-Linares mutton .1 .2 .4 .12 .08 .10 
wool 0 .1 .1 0 0 0 
Source; (41) 
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Table A.24. Livestock yields in the irrigated areas 
averages under the conditions of the plan 
nacional (Maule region) 
Provinces Product Unit Yield per hectare Year 
Curico-Talca meat^ m.t. .084 1965 
meat .133 19 71 
meat .200 19 80 
milk t.l. .216 1965 
milk .721 19 71 
milk 2.002 19 80 
Maule-Linares meat m.t. .089 1965 
meat .098 1971 
meat .196 19 80 
milk t.l. .389 1965 
milk .604 1971 
milk 1.524 19 80 
Curico-Talca mutton m.t. .100 1965 
mutton .050 19 71 
mutton .140 19 80 
wool m.t. .050 1975 
wool .060 19 80 
Maule-Linares mutton m. t. .100 1965 
mutton .100 1971 
mutton .133 19 80 
wool m.t. .050 1971 
wool .033 19 80 
Source: (Tables A.22 and A.23) 
Carcass weight, m.t. means metric tons and t.l. means 
thousand liters. The yield of milk and meat on any given 
year corresponds to the same hectare, likewise for mutton 
and wool clip. The average yields for each commodity 
separately are found in Table A.50d. 
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Table A.25. Projected prices of livestock products to 19 80 
Escudos of 1965 
Product code ,3,, Prices^pepon 
cattle meat^ 2,107 2,760 3,054 
milk^ 19 8 320 324 
mutton^ 2,414 1,892 1,814 
wool^ 2,707 2,301 2,331 
Source; (40 and 41) 
^Carcass weight. 
^Thousand liters. 
^Carcass weight, 
^ool clip. 
Table A.26. Confounded average yearly growth of prices 
of livestock to 1980 Escudos of 1965 
Product 1965-71 1971-80 1965-80 
cattle meat .05 .01 .03 
milk .08 0 .03 
mutton -.04 -.01 -.02 
wool clip -.03 0 -.01 
Source: (Table A.15) 
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Table A.27. Projected value of production of livestock in 
the irrigated lands (Maule region) 
Provinces Product Value in million^Escudos of 1965 
Cxirico-Talca meat 8.849 27. 600 64. 134 
milk 2.138 17. 312 68. 105 
Maule-Linares meat 5.267 15. 180 64. 134 
milk 2.158 10. 816 52. 844 
Curico-Talca mutton .241 .189 1, .270 
wool 0 .230 .699 
Maule-Linares mutton .241 .378 .726 
wool 0 .230 .233 
TOTAL 18.894 71, .935 252, .145 
Source: (Tables A.23 and A.25) 
Table A.28. Projected rate of growth of the value of produc­
tion of livestock in the irrigated lands (Maule 
region) 
Provinces Product 't9l5-71^'^°"56|57r'"\gf1-8f 
Curico-Talca meat .21 .10 .14 
milk .42 ..16 .26 
Maule-Linares meat .19 .17 .18 
milk .31 .19 .24 
Curico-Talca mutton -.04 .24 .12 
wool 0 .13 0 
Maule-Linares mutton .08 .08 .08 
wool 0 0 0 
Source : (Table A.27) 
245 
Table A.29. Livestock drylands in 10^ hectares and rates of 
growth to 1980 (Maule region) 
Provinces Cattle Sheep Area 10^ ha Rates of Growth 
1965 1971 19 80 1965-
1971 
1971-
19 80 
1965 
19 80 
Curico-Talca X 116 77 49 -.07 -.05 —. 06 
Maule-Linares X 281 203 136 -.05 -.04 -.05 
Curi co-Talca X 241 285 280 .03 -.01 .01 
Maule-Linares X 171 243 275 .06 .01 .03 
Total 809 808 740 
Source: (41) 
Table A.30. Projected volume of production of livestock in 
the drylands (Maule region) 
Volume in 10 Rates of Growth 
Provinces Product metric tons ttttt n nXr 
Ï96r-l97^Ï98Ô nil 
Curico-Talca meat .9 1.0 .4 .02 -.10 -.05 
milk 8.4 1.1 2.1 -.29 .07 -.09 
Maule-Linares meat 3.0 2.6 2.2 -.02 -.02 -.02 
milk 11.4 2.9 1.6 -.20 —. 06 -.12 
Curico-Talca mutton 1.6 2.6 3.4 .08 .03 .05 
wool .6 .9 1.4 .07 .05 .06 
Maule-Linares mutton 1.7 2.6 3.5 .07 .03 .05 
wool .4 .8 1.3 .12 .06 .08 
Source: (41) 
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Table A.31. Livestock yields in the dirylands averages under 
the conditions of the plan nacional (Maule region) 
Provinces Product Unit Yield per hectare Year 
Curico-Talca meat m.t .008 1965 
meat .013 1971 
meat K .008 1980 
milk t.l. .072 1965 
milk .014 1971 
milk .043 1980 
Maule-Linares meat m.t. .011 1965 
meat .013 1971 
meat .016 1980 
milk t.l. .041 1965 
milk .014 1971 
milk .012 1980 
Curicd-Talca mutton m.t. .007 1965 
mutton .009 1971 
mutton .012 1980 
wool .002 1965 
wool .003 1971 
wool .005 1980 
Maule-Linares mutton .010 1965 
mutton .011 1971 
mutton .013 19 80 
wool .002 1965 
wool .003 1971 
wool .005 19 80 
Sources {Tables A.29 and A.30) 
^m.t. means metric tons, 
^t.l. thousand liters. 
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Table A.32. Projected value of production of livestock in 
the drylands (Maule region) 
Provinces Product^ Value in million Escudos of 1965 1965 1971 19 80 
Curico-Talca meat 
milk 
1.896 2.760 
1.663 .352 
1.222 
.680 
Maule-Linares meat 
milk 
6.321 7.176 
2.257 .928 
6.719 
.518 
Curico-Talca mutton 
wool 
3.862 4.919 
1.624 2.071 
6.168 
3.263 
Maule-Linares mutton 
wool 
4.104 4.919 
1.083 1.841 
6.349 
3.030 
Total 22.810 24.966 27.949 
Source: (Tables A.25 and A.30) 
^Only cattle and sheep are considered. 
Table A.33. Projected rate of growth of the value of produc­
tion of livestock in the drylands of the Maule 
region 
Provinces Product Rate of growth of value of the product 1965-71 1971-80 1965-80 
Curico-Talca meat 
milk 
•06 —.09 
-.23 .07 
-.03 
—. 06 
Maule-Linares meat 
milk 
. 02 -.01 
-.14 -.06 
0 
-.09 
Curico-Talca mutton 
wool 
.04 .02 
.04 .05 
.03 
.05 
Maule-Linares mutton 
wool 
.03 .03 
.09 .06 
.03 
.07 
Source : (Table A.32) 
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Table A. 34. Curico province irrigated areas in 10^ hectares 
by group of products projected to 1980 
Group 1965 1971 1980 
Cereals^ 17.2 16.7 20.9 
Wine . 5.4 5.6 6.1 
Pulses 5.8 6.1 7.0 
Edible oils 4.3 3.0 3.0 
Potatoes 1.9 1.3 1.0 
Sugar beets .5 1.0 4.3 
Fruits*" 2.95 3.67 4.95 
Total 38.05 37.37 47.25 
Source: (Table A. 7) 
^Includes wheat. com, barley. oats, rice, rye. 
^Includes beans, lentils, chickpeas, peas. 
^Means sunflower, rapeseed. 
^Defined as apples , table grapes and peaches. 
Table A.35. Curico province irrigated area value of product 
by group of products in million Escudos of 1965 
Group 1965 1971 1980 
Cereals^ 9 .89 13. 93 20 .53 
Wine , 12 .70 14. 09 19 .86 
Pulses 5 .55 5. 92 8 .60 
Edible oils 2 .88 2. 15 2 .73 
Potatoes 1 .89 1. 72 1 .81 
Sugar beets 1 .11 2. 59 11 .84 
Fruits^ 8 .39 10. 86 18 .86 
Total 42 .41 51. 26 84 .23 
Source: (Table A.9) 
^Wheat, com, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
^Sunflower, rapeseed. 
^Apples, table grapes and peaches. 
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Table A.36. Curic6 province dryland areas in 10^ hectares by 
groups of products to 19 80 (Maule region) 
Group 1965 1971 1980 
Cereals^ 7.9 4.8 1.5 
Wine 1.1 1.2 1.5 
Pulses .5 .4 .4 
Edible oils .1 0 0 
Potatoes .3 .1 0 
Total 9.9 6.5 3.4 
Source: (Table A.14) 
^Wheat, com, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas, 
^Sunflower, rapeseed. 
Table A.37. Curico province drylands value of product by 
group of products in million Escudos of 1965 
Group 1965 1971 19 80 
Cereals^ 2.086 1.665 .602 
Wine . 1.615 1.767 2.442 
Pulses .186 .184 .232 
Edible oils .037 0 0 
Potatoes . 137 .063 0 
Total 4.061 3.679 3.276 
Source: (Table A.17) 
^Wheat, com, barley, oats. rice, rye. 
^Beans, lentils, chickpeas, peas. 
^Sunflower and rapeseed. 
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Table A.38. 
Group 
Talca province irrigated areas in 10 hectares 
by group of products 
1965 1971 1980 
Cereals 
Wine . 
Pulses 
Edible oils 
Potatoes 
Sugar beets 
Fruits* 
31.2 
12.2 
4.2 
7.0 
5.7 
1.6 
1.55 
45.2 
13.0 
4.5 
7.3 
4.4 
3.0 
2.91 
67.0 
14.7 
6.1 
8.5 
3.6 
7.7 
3.53 
Total 63.45 80.31 111.13 
Source: (Table A.7) 
^Includes wheat/ com, barley, oats, rice, rye. 
^Includes beans, lentils, chickpeas, peas. 
Means sunflower, rapeseed. 
^Defined as apples , table grapes and peaches. 
Table A.39. Talca province irrigated areas value of product 
by group of commodities in million Escudos of 
1965 
Group 1965 19 71 1980 
Cereals^ 17. 28 36. 56 65. 53 
Wine . 30. 02 33. 57 53. 61 
Pulses 2. 85 3. 37 5. 90 
Edible oils^ 3. 79 5. 17 7. 57 
Potatoes 7. 69 6. 32 6. 95 
Sugar beets 3. 58 7. 46 20. 37 
Fruits" 3. 62 5. 14 10. 56 
Total 68. 83 97. 59 170, .49 
Source: (Table A.9) 
^Wheat, com, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
"^Sunflower, rapeseed. 
^ Apples., table grapes and peaches. 
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Table A.40. Talca province dryland areas in 10^ hectares 
by groups of products to 1980 
Group 1965 1971 1980 
Cereals^ 16.8 10.9 6.0 
Wine , 3.0 3.1 3.5 
Pulses .6 .5 .5 
Edible oils .5 .2 0 
Potatoes .2 0 0 
Total 21.1 14.7 10.0 
Source: (Table A.14) 
^Wheat, com, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
^Sunflower, rapeseed. 
Table A.41. Talca province drylands value of product by 
group of products in million Escudos of 1965 
Group 1965 1971 1980 
Cereals^ 3.890 3.520 2.455 
Wine . 4.446 4.876 6.462 
Pulses .180 .181 .249 
Edible oils .193 .083 0 
Potatoes .057 0 0 
Total 8.766 8.660 9.166 
Source : (Table A.17) 
^Wheat, com, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
^Sunflower, rapeseed. 
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Table A.42. Maule province irrigated areas in 10^ hectares 
by group of products 
Group 1965 1971 1980 
Cereals^ .8 2.0 9.0 
Wine , .3 .3 .3 
Pulses .8 1.2 1.3 
Edible oils 0 .1 .5 
Potatoes .1 .1 .8 
Fruits^ .08 .43 .08 
Total 2.08 4.13 11.98 
Source : (Table A. 7) 
^Wheat, corn, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
^Sunflower, rapeseed. 
^Apples, table grapes and peaches. 
Table A.43. Maule Province irrigated areas value of product 
by group of commodities in million Escudos of 
1965 
Group 1965 1971 1980 
Cereals^ .31 1.02 6.58 
Wine , .42 .46 .51 
Pulses^ .28 .42 .62 
Edible oils 0 .05 .31 
Potatoes .08 .09 1.08 
Fruits* .11 .12 .05 
Total 1.20 2.16 9.15 
Source: (Table A.9) 
^Wheat, corn, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
^Sunflower, rapeseed. 
^Apples, table grapes and peaches. 
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Table A,44. Maule province drylands in 10^ hectares by 
group of products to 1980 
Group 1965 1971 1980 
Cereals^ 22.3 16.0 9.0 
Wine , 7.0 7.6 9.9 
Pulses 2.1 2.2 2.2 
Edible oils .2 .1 0 
Potatoes 1.9 .9 0 
Total 33.5 26.8 21.1 
Source: (Table A.14) 
^Wheat/ corn, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
^Sunflower, rapeseed. 
Table A. 45. Maule province drylands value of product by 
group of products in million Escudos of 1965 
Group 1965 1971 19 80 
Cereals ^  3.911 4.6 85 3.367 
Wine , 5.618 6.147 9.641 
Pulses .655 .883 1.148 
Edible oils^ .047 .027 0 
Potatoes .682 .517 0 
Total 10.913 12.259 14.156 
Source; (Table A. 17) 
^Wheat, corn, barley, oats. rice, rye. 
^Beans, lentils, chickpeas, peas. 
^Sunflower, rapeseed. 
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Table A.46. Linares province irrigated areas in 10^ hectares 
by group of products 
Group 1965 1971 1980 
Cereals* 42.1 60.0 83.5 
Wine , 5.7 6.0 6.5 
Pulses* 7.8 12.7 14.0 
Edible oils® 7.0 8.8 9.0 
Potatoes 2.3 2.0 1.4 
Sugar beets 4.3 11.0 11.5 
Fruits* .71 1.3 1.38 
Total 69.91 101.8 127.28 
Source: (Table A.7) 
^Wheat, corn, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
®Sunflower, rapeseed. 
^Apples, table grapes and peaches. 
Table A.47. Linares province irrigated areas value of product 
by group of commodities in million Escudos of 
1965 
Group 1965 1971 19 80 
Cereals* 21. 75 42 .04 75. 45 
Wine , 14. 33 15 .87 22. 36 
Pulses 3. 85 7 .52 11. 25 
Edible oils® 3. 38 5 .11 6. 71 
Potatoes 2. 67 2 .30 2. 21 
Beets 
Fruits* 
8. 67 24 .46 28. 57 
1. 45 2 .27 4. 08 
Total 56. 10 99 .57 150. 63 
Source: (Table A.9) 
^Wheat, com, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
^Sunflower, rapeseed. 
^Apples, table grapes and peaches. 
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Table A.48. Linares province drylands area in 10^ hectares 
by group of. products to 19 80 
Group 1965 1971 1980 
Cereals^ 18.1 10.8 6.0 
Wine , 7.0 7.8 9.4 
Pulses .9 .5 .5 
Edible oils .6 .2 0 
Potatoes .1 0 0 
Total 26.7 .19.3 15.9 
Source: (Table A.14) 
^Wheat/ com, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
^Sunflower, rapeseed. 
Table A.49. Linares province drylands value of product by 
group of products in million Escudos of 1965 
Group 1965 1971 1980 
Cereals^ 4.231 3.384 2.331 
Wine , 12.714 13.948 20.075 
Pulses .222 .173 .240 
Edible oils .208 .076 0 
Potatoes .040 0 0 
Total 17.415 17.581 22.646 
Source; (Table A.17) 
^Wheat, com, barley, oats, rice, rye. 
^Beans, lentils, chickpeas, peas. 
^Sunflower, rapeseed. 
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3 Table A.50a. Pastures in the Maule region 10 hectares 
Provinces 1965 1971 19 80 
A. Irrigated 
Curic6-Talca 49 76 125 
Maule-Linares 33 51 123 
B. Iirç>roved drylands 
pastures 
Curico-Talca 8 10 15 
Maule-Linares 10 12 20 
Table A.50b. Animal conversion equivalents 
Age of livestock Animal units 
equivalent 
Cattle, more than 2 years 1.00 
Cattle, 1-2 years 0.70 
Cattle, up to one year 0.25 
Horses, more than 2 years 1.00 
Horses, up to 2 years 0.60 
Donkeys, mules, more than 2 years 1.00 
Donkeys and mules up to 2 years 0.70 
Sheep more than one year 0.20 
Sheep, up to one year 0.10 
Goats 0.15 
Hogs 0.15 
Table A.50c. Wool clip yields, kilos per head 
Yield Range in Range in Range in 
kgs. 1965 1971 1980 
1965 3.5 1.4 to 4.1 
1971 3.6 1.5 to 4.4 
1980 4.1 1.9 to 4.8 
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Table A.50d. Yields of cattle meat, milk, mutton and milk per 
province and year projected to 1980 
Item Curic6-Talca Maule-Linares 1965 1971 19 80 1965 1971 1980 
0,75 1.20 2.32 0.45 0.66 1.51 
41 52 61 39 48 64 
31 72 141 18 31 97 
Cattle meat 
Cattle per ha.' 
Kilos of meat 
per headb 
Total meat per 
hectare 
Mutton 
Sheep per ha. 
Mutton per head 
Total meat per ha. 
Milk 
Milk cows per ha. 
Milk per cow per 
yearC 
Total milk per ha. 
Wool 
Sheep per ha. 
Wool clip per 
head/year 
Total wool 
clip.ha. 
Source: (41) 
0.9 1.1 1.6 
7.8 8.2 8.8 
7.1 9.3 14.2 
0.3 1.7 2.4 
1.02 1.28 1.70 
0.33 2.10 4.08 
0.9 1.1 1.6 
2.8 3.1 3.7 
2.5 3.5 6.0 
1.2 1.3 1.5 
8.2 8.5 9.2 
10.1 11.2 13.8 
0.4 1.1 2.2 
0.98 1.08 1.43 
0.37 1.15 3.17 
1.2 1.3 1.5 
2.0 2.5 3.2 
2.5 3.3 5.1 
^Animal units. 
^Carcass weight. 
^Thouscuid liters. 
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Table A.51. Projected areas in crops and livestock (thousand 
hectares - Maule region) 
_• Crops Livestock 
irrovince 1965 1971 1980 1965 1971 19 80 
A. TOTAL 
Ciaric6 52 47 54 167 172 165 
Talca 89 100 127 344 333 306 
Maule 38 33 36 230 235 232 
Linares 99 123 145 372 348 326 
IRRIGATED LAND 
CuriCO 41 41 50 22 23 29 
Talca 67 84 115 49 70 103 
Maule 2 4 13 - 1 12 
Linares 70 102 127 50 73 111 
DRYLANDS 
CuriCO 11 6 4 145 149 136 
Talca 22 16 12 295 263 203 
Maule 36 29 23 230 234 220 
Linares 29 21 18 322 275 215 
Source: (41) 
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Table A.52. Surpluses and deficits of selected agricultural 
products. Forecasts to 19 80 - Chile) 
Surplus or deficit Surplus or deficit 
Concept according to (7) according to (41) 
3 3 10 tons 10 tons 
Deficits 
Wheat 204 138 
Potatoes 185 
Sugar beets 392 408 
Beef 168 28 
Milk 1206 
Wine grapes 11 -
Lamb and mutton 28 -
Dry peas 3 
chick peas 3 
Surpluses 
Pork meats 9 -
Poultry meats 19 -
Eggs 16 -
Dry peas - 5 
Chick peas - 5 
Rice 8 -
Apples 61 73 
Pears 16 25 
Peaches 59 70 
Lemons 9 -
Avocados 4 5 
Plums 13 14 
Table grapes 27 35 
Wine grapes - 20 
Nuts 5 5 
Onions 6 -
Barley - 47 
Dry beans 15 51 
Lentils 4 14 
Oranges - 10 
^ine in thousands of liters. 
Table A.53. Labor requirements per crop during the year in labor days per month 
(Linares) 
Crop Jan Feb Match April May June July Aug Sept Oct Nov Dec 
Wheat 6.127 0 .0 0 .0 0 .0 3 .545 3 .735 1 .111 1. 368 1 .194 1. 559 1. 538 1. 173 
Corn 2.198 3 .914 5 .956 2 .198 0 .978 0 .0 0 .0 0. 450 1 .087 3. 339 3. 362 2. 990 
Oats 7.404 0 .0 0 .0 0 .0 4 .283 4 .514 1 .343 1. 653 1 .443 1. 884 1. 859 1. 418 
Barley 6.993 0 .0 0 .0 0 .0 4 .046 4 .263 1 .268 1. 561 1 .363 1. 779 1. 755 1. 339 
Rice 1.740 0 .550 8 .793 2 .267 1 .351 0 .275 0 .114 0. 481 1 .145 3. 618 2. 084 2. 153 
Potatoes 5.675 4 .000 6 .950 20 .325 10 .425 4 .450 0 .300 4. 525 1 .425 4. 750 6. 200 6. 425 
Beans 1.534 3 .510 5 .433 3 .974 0 .823 0 .464 0 .232 0. 412 0 .284 1. 920 3. 585 4. 460 
Lentils 0.928 2 .122 3 .286 2 .403 0 .498 0 .281 0 .140 0. 249 0 .172 0. 557 2. 168 2. 697 
Chickpeas 1.149 2 .628 4 .068 2 .976 0 .616 0 .347 0 .174 0. 308 0 .213 0. 689 2. 684 3. 340 
Peas 1.179 2 .698 4 .176 3 .054 0 .633 0 .357 0 .178 0. 316 0 .219 0. 707 2. 755 3. 428 
Sunflower 2.639 1 .545 6 .276 6 .372 0 .097 0 .515 0 .290 0. 193 0 .901 2. 382 6. 018 4. 377 
Rapeseed 2.215 1 .297 5 .267 5 .348 0 .081 0 .432 0 .243 0. 162 0 .756 1. 999 5. 051 3. 674 
Beets 4.573 10 .457 16 .181 11 .841 2 .447 1 .369 0 .685 1. 223 0 .845 2. 73810. 690 3. 283 
Apples 1.651 12 .248 11 .640 10 .337 7 .123 3 .996 1 .390 4. 778 0 .956 1. 129 13. 822 3. 475 
Wine 7.977 4 .989 8 .205 7 .673 4 .913 11 .674 7 .673 5. 976 4 .153 6. 457 2. 760 4. 305 
Peaches 3.763 3 .919 2 .665 2 .508 1 .568 1 .568 1 .568 4. 546 3 .763 1. 411 2. 665 6. 114 
Grapes 2.807 1 .755 2 .887 2 .700 1 .729 4 .108 2 .700 2. 103 1 .461 2. 272 0. 971 1. 515 
Rye 2.841 0 .0 0 .0 0 .0 1 .644 1 .732 0 .515 0. 634 0 .554 0. 723 0. 713 0. 544 
Source: (42) 
Year 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
Year 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
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A.54a. Yields of selected commodities in tons/ha and 
their statistical analysis (Chile) 
Wheat Barley Oats Corn beets Potatoes 
1.50 1.63 
1.25 2.49 
1.27 2.09 
1.20 1.64 
1.34 1.46 
1.35 1.66 
1.29 1.62 
1.56 1.70 
1.35 1.63 
1.36 1.73 
1.24 1.78 
1.34 1.61 
1.26 1.72 
1.51 1.77 
1,55 1.92 
1.50 1.85 
1.49 1.95 
1.67 2.33 
.83 1.28 
1.11 1.38 
.93 1.77 
.90 1.87 
1.14 1.90 
1.09 1.69 
1.16 1.74 
1.24 2.06 
1.09 1.91 
1.06 2.05 
1.03 2.02 
1.23 1.96 
.98 2.14 
1.17 2.10 
1.22 2.73 
1.03 3.03 
1.29 3.24 
1.69 3.93 
n.a. 8.0 
n.a. 9.4 
n.a. 9.9 
n.a. 10.7 
15.1 10.6 
19.2 9.9 
32.0 9.2 
29.7 9.8 
30.7 7.0 
30.4 7.4 
28.3 7.9 
28.0 8.8 
30.7 8.4 
40.7 9.5 
35.2 9.5 
38.9 8.6 
36.6 9.2 
39.8 9.3 
Rice Peas Beans Lentils rape-seed Sunflower 
3.11 . d5 .85 .67 n.a. 1.25 
1.74 .67 .84 .80 n.a. 1.45 
3.20 n.a. .90 .63 n.a. 1.60 
2.91 n.a. 1.06 .70 n.a. n.a. 
2.96 .79 .98 .73 n.a. 1.47 
2.71 .81 1.01 .70 n.a. 1.21 
1.97 .65 .97 .61 n.a. 1.40 
2.67 .76 1.01 .62 n.a. 1.59 
2.79 .52 .68 .48 n.a. 1.25 
2.35 .48 .65 .31 .78 1.25 
2.78 .48 .91 .55 .89 1.16 
2.73 .55 .97 .54 1.24 1.02 
2.86 .60 .99 .53 .96 1.06 
2.55 .59 .91 .50 1.17 1.23 
2.61 .61 1.07 .62 1.13 1.07 
2.98 .60 .86 .40 .92 1.12 
2.29 .70 1.10 .48 1.35 1.20 
3.01 .99 1.32 .56 1.35 1.63 
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Table A.54a (Continued) 
Year Apples^ Wine" Peaches® Rye 
1948 n.a. 5.99 n.a. 0.76 
1949 n.a. 5.37 n.a. 0.79 
1950 n.a. 6.05 n.a. 0.75 
1951 46 5.75 n.a. 0.67 
1952 52 3.94 n.a. 0.65 
1953 44 5.75 n.a. 0.59 
1954 46 4.57 n.a. 0.64 
1955 32 4.03 n.a. 0.74 
1956 46 4.57 n.a. 0.77 
1957 48 n.a. n.a. 0.73 
1958 53 n.a. 38 0.77 
1959 53 n.a. 38 0.76 
1960 54 n.a. 40 0.73 
1961 53 n.a. 39 0.74 
1962 54 n. a. 39 0.77 
1963 55 n.a. 39 0.74 
1964 n.a. n.a. n.a. 0.81 
Sources; (19 and 21) 
^otal product in 10^ tons. 
^Calculated from area and total product. 
c 3 Total product in 10 tons. 
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Table A.54b. Statistical analysis of selected commodities 
(Chile) 
Standard 
deviation 
Standard Coefficient 
of 
variation 
Significance 
Commodity Mean deviation 
of mean a per cent slope 
Wheat 1.37 0.14 0.03 10 1 
Barley 1.81 0.26 0.06 15 0 
Oats 1.12 0.19 0.04 17 1 
Com 2.16 0.67 0.16 31 1 
Beets 31.09 7.31 1.95 24 1 
Potatoes 9.06 1.02 0.24 11 0 
Peas 0.65 0.13 0.03 21 0 
Beans 0.95 0.15 0.04 16 0 
Lentils 0.58 0.12 0.03 21 1 
Rapeseed 1.09 0.21 0.07 19 1 
Sunflower 1.29 0.20 0.05 15 0 
Rice , 2.75 0.41 0.09 15 0 
Apples 48.92 6.36 1.76 13 0 
Wine® o 5.12 0.84 0.28 16 0 
Peaches 38.86 0.69 0.26 2 0 
Rye 0.73 0.06 0.01 8 0 
Sources: (19 and 21) 
^A number one is registered for slopes significant for 
a t{o q25 jj) where n is the number of degrees of freedom. 
Otherwise a zero is printed. 
^Total production in 10^ tons. 
^Includes table grapes. 
^otal production in 10^ tons. 
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Table A.54c. Example of random yields for the Linares 
province 
Crops Years* Set 1^ Set 2^ Set 3^ 
Irrigated lands 
Wheat 65 1. 64 2. 03 1. ,55 
Wheat 71 2. .59 2. ,17 2. ,97 
Wheat 80 3. 34 3. 22 2. 89 
Com 65 1. ,26 1. ,28 1. ,74 
Com 71 2. 86 2. 88 3. ,70 
Com 80 5. ,56 3. 66 3. ,77 
Oats 65 1. ,88 2. 50 3. ,08 
Oats 71 2. 32 2. 52 3. 32 
Oats 80 3. 44 2. 83 2. 48 
Barley 65 2. 00 1. 95 2. 23 
Barley 71 2. 58 2. 97 2. 94 
Barley 80 2. 90 2. 81 2. 67 
Rice 65 3. 28 2 .91 2. 67 
Rice 71 3. 42 2 .94 2 .61 
Rice 80 3, .56 4, .66 3, .61 
Potatoes 65 8. 64 7, .43 7 .95 
Potatoes 71 7. 85 8 .13 8 .31 
Potatoes 80 15 .28 14, .97 16, .31 
Beans 65 1, .07 1 .11 0, .82 
Beans 71 0 .57 0 .77 1, .03 
*The first two digits of the years 1965, 1971 and 19 80 
were omitted throughout. 
^The 3 sets of yields for the years 1965, 1971 and 1980 
for Curico/ Talca, Maule and Linares were used in the pro­
gramming models only the yields corresponding to Linares are 
shown to conserve space. Tables A.54a and A.54b show the 
original historical data and its analysis. The projected 
yields for each of the provinces Tables A.5 and A.15 complete 
the basis from which these random yields were calculated. 
The procedure implemented by Wendell Smith (Statistics Dept., 
Iowa State University, Ames) involved the following steps; 
a) Generation of uniform random numbers with mean 0 and 
standard deviation 1 or U(0,1), b) Transformation of the above 
to random normal numbers as N(0,1), c) Using the data in 2 
A.54b the N(0,1) random numbers were transformed to N(n,a ) 
random yields. The main assumption is that the random yield 
is related to a variable Z that is N(0,1) or X=a*Z+vi. The 
generation of random numbers is available in library fontr from 
IBM computing routines. 
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Table A.54c (Continued) 
Crops Years^ Set 1^ Set 2^ Set 3^ 
Beans 80 1.59 1.38 1.81 
Lentils 65 0.52 0.48 0.61 
Lentils 71 0.50 0.34 0.89 
Lentils 80 0.95 1.15 1.10 
Chickpeas 65 0.42 0.64 0.39 
Chickpeas 71 0.62 0.61 0.64 
Chickpeas 80 0.70 0.86 0.92 
Peas 65 0.61 0.54 0.68 
Peas 71 0.98 0.88 0.93 
Peas 80 1.30 1.14 1.22 
Sunflower 65 1.33 1. 30 1.24 
Sunflower 71 1.55 1.32 1.48 
Sunflower 80 1.65 1.93 2.02 
Rapeseed 65 0.98 1.05 0.89 
Rapeseed 71 0.00 0.00 0.00 
Rapeseed 80 0.00 0.00 0 .00 
Sugar beets 65 53.85 10.13 27.14 
Sugar beets 71 48.26 14.18 57.08 
Sugar beets 80 32.43 41.51 51.29 
Apples 65 7.65 10.12 7.98 
impies 71 7.65 10.88 9.62 
Apples 80 12.38 13.61 9.66 
Wine 65 6.43 6.95 7.01 
Wine 71 7.72 4.76 7.60 
Wine 80 10 .32 7.46 8.67 
Peaches 65 3.88 3.91 3.78 
Peaches 71 4.77 4. 83 4.72 
Peaches 80 6.16 6.20 6,32 
Grapes 65 3.84 5.65 4.85 
Grapes 71 1.76 2.25 2.05 
Grapes 80 1.91 2.23 2.03 
I^e 65 0.77 0.71 0.82 
î^e 71 0.94 0.87 0.93 
Rye 80 0.00 0.00 0.00 
Drylands 
Wheat 65 1.00 0.94 1.04 
Wheat 71 1.18 1.38 1.24 
Wheat 80 1.34 1.39 1.44 
Com 65 0.62 0.98 1.02 
Com 71 1.67 1.18 1.22 
Com 80 0.00 0.00 0.00 
Oats 65 0.81 0.90 1.01 
Cats 80 0.00 0.00 0.00 
Barley 65 1.56 1.44 1.68 
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Table A.54c (Continued) 
Crops Years^ Set 1 Set 2 Set 3 
Barley 71 1.46 1.40 1.30 
Barley 80 0 .00 0.00 0.00 
Potatoes 65 2.97 3.04 2.69 
Potatoes 71 0.00 0.00 0.00 
Potatoes 80 0 .00 0.00 0.00 
Beans 65 0.50 0.61 0.61 
Beans 71 0.66 0.72 0.57 
Beans 80 0.72 0.84 0 .92 
Lentils 65 0.46 0.50 0.34 
Lentils 71 0.64 0.62 0.66 
Lentils 80 0.87 1.05 0.72 
Peas 65 0.45 0 .60 0.58 
Peas 71 0.67 0.97 0.64 
Peas 80 1.05 0 .89 0 .81 
Sunflower 65 0.75 0.89 1.03 
Sunflower 71 1.00 0.78 1.24 
Sunflower 80 0.00 0.00 0.00 
Wine 65 6.23 5.00 2.85 
Wine 71 5.47 4.12 4. 83 
Wine 80 5.45 6.21 6.32 
Table A.55. Organization of the basic data restraints for 1965 
/pe Code Constraint description Unit Amount 
L ICCUR Irrigated cropland Curicd Ha 29,700 
L ICTAL Idem Talca Ha 49,700 
L ICMAU Idem Maule Ha 1,700 
L ICLIN Idem Linares Ha 63,500 
L ILCURT Irrigated cattle Curicd-Talca Ha 50,000 
L ILLIN Irrigated cattle Linares Ha 28,000 
L IFCUR Irrigated fruit trees Curicô Ha 2,950 
L IFTAL Irrigated fruit trees Talca Ha 1,550 
L IFMAU Irrigated fruit trees Maule Ha 80 
L IFLIN Irrigated fruit trees Linares Ha 710 
L IVCUR Irrigated vineyards Curic6 Ha 5,400 
L IVTAL Irrigated vineyards Talca Ha 12,200 
L IVMAU Irrigated vineyards Maule Ha 300 
L IVLIN Irrigated vineyards Linares Ha 5,700 
L ISCURT Irrigated sheep Curicd-Talca Ha 1,000 
L ISLIN Irrigated sheep Linares Ha, 0 1,000 
L JWA January water 10, m. 873,550 
L FWA February water lo; m. 648,690 
L MWA March water IO3 m. 459,920 
L AWA April water 10:; m. 316,870 
L SWA September water lO, Wo 764,020 
L 0WA October water 10, m. 1 ,024,450 
L NWA November water 10, m. 1 ,379,000 
L DWA December water 10^ m 1 ,270,650 
L LIJ Labor in Curic6 January day 358,542 
L LIF Idem February day 358,542 
L LIM Idem March day 358,542 
L LIA Idem April 
Labor in Curic6 May 
day 266,571 
L LIMA day 266,571 
L LIJU Idem June day 266,571 
L LiJUL Idem July day 266,571 
Table A,55 (Continued) 
Type code descrïptîon 
L LI AU Idem August 
L LIS Idem September 
L LICT Idem October 
L LIN Idem November 
L LID Idem December 
L L2J Labor in Talca January 
L L2F Idem February 
L L2M Idem March 
L L2A Idem April 
L L2MA Idem May 
L L2JU Idem June 
L L2JUL Idem July 
L L2AU Idem August 
L L2S Idem September 
L L2CT Idem October 
L L2N Idem November 
L L2D Idem December 
L L3J Labor in Maule January 
L L3F Idem February 
L L3M Idem March 
L L3A Idem April 
L L3MA Idem May 
L L3JU Idem June 
L L3JUL Idem July 
L L3AU Idem August 
L L3S Idem September 
L L3CT Idem October 
L L3N Idem November 
L L3D Idem December 
L L4J Labor in Linare» January 
L L4P Idem February 
Unit Amount 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
day 
266,571 
266,571 
358,542 
358,542 
358,542 
636,401 
636,401 
636,401 
475,693 
475,693 
475,693 
475,693 
475,693 
475,693 
636,401 
636,401 
636,401 
283,346 
283,346 
283,346 
212,189 
212,189 
212,189 
212,189 
212,189 
212,189 
283,346 
283,346 
283,346 
620,743 
620,743 
Table A.55 (Continued) 
Type code description 
L L4M Idem March day 620,743 
L L4A Idem April day 468,263 
L L4MA Idem May day 468,263 
L L4JU Idem June day 468,263 
L L4JUL Idem July day 468,263 
L L4AU Idem August day 468,263 
L L4S Idem September day 468,263 
L L4CT Idem October day 620,743 
L L4N Idem November day 620,743 
L L4D Idem December day 620,743 
L KAP Capital pool to pay for the 3 
variable costs all labor excepted 10 Escudos 100,600 
L 2CCUR Drylands Curico Ha 8,800 
L 2CTAL Drylands Talca Ha 18,100 
L 2CMAU Drylands Maule Ha 26,500 
L 2CL1N Drylands Linares Ha 19,700 
L 2LCURT Drylands cattle Curicô-Talca Ha 116,000 
L 2LL1NM Drylands cattle Linaras-Maule.. Ha 281,000 
G 2VCUR Drylands vineyards Curled Ha 1,100 
G 2VTAL Drylands vineyards Talca Ha 3,000 
G 2VMAU ' Drylands vineyards Maule Ha 7,000 
G 2VL1N Drylands vineyards Linares Ha 7,000 
L 2SCURT Drylands sheep Curic6-Talca Ha 241,000 
L 2SL1NM Drylands sheep Linares-Maule. Ha 171,000 
L L12J Labor for livestock January Curicô-
Talca day 100,000 
L L12F Idem February day 100,000 
L L12M Idem March day 100,000 
L L12A Idem April day 100,000 
Table A.55 (Continued) 
Type Code Constraint description Unit Amount 
L L12MA Idem May day 100,000 
L L12JU Idem June day 100,000 
L L12JUL Idem July day 100,000 
L L12AU Idem August day 100,000 
L L12S Idem September day 100,000 
L L12CT Idem October day 100,000 
L L12N Idem November day 100,000 
L L12D Idem December day 100,000 
L L34J Labor cattle Maule-Linares January day 65,000 
L L34F Idem February day 65,000 
L L34M Idem March day 65,000 
L L34A Idem April day 65,000 
L L34MA Idem May day 65,000 
L L34JU Idem June day 65,000 
L L34JUL Idem July day 65,000 
L L34AU Idem August day 65,000 
L L34S Ider iptember day 65,000 
L L34CT I den. ctober day 65,000 
L L34N Idem November day 65,000 
L L34D Idem December day 65,000 
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Table A.56a. Actual costs in the irrigated areas (Escudos 
of 1969) 
Commodity Yield 
metric tons 
Labor 
days 
Total 
costs 
Variable 
costsa 
Wheat*) 2. 52 29, ,4 1267 400 
Com, 3. ,50 54. ,5 1409 256 
Oats° , 2. 21 25. 8 928 293 
Barley 2. 29 26. ,7 1067 337 
Rice 3. 92 34. 4 1139 273 
Potatoes 10. 40 92. 1 2528 578 
Beans® 1. 53 45. .6 1606 598 
Lentils® .52 15. 5 264 98 
Chickpeas .55 20. 3 315 133 
Peas® , .66 19. 7 99 37 
Sunflower 1 ,  .54 40. 9 1275 221 
Rapeseed" 1. 18 31. .3 1015 176 
Beets 44, .87 86. 6 4432 2393 
Apples 15, .10 114. 2 3829 1374 
Wine® 8, .00 86. 0 3240 1020 
Peaches 8, .20 77. 2 2877 1162 
Grapes 12 .00 70. 0 2600 700 
I#e* .85 9, .9 366 116 
Source: (42 and 43) 
^he cost of labor excluded. 
^The cost of wheat, barley, oats and rye are defined 
as the same in all available Chilean references. The dif­
ferent costs here have been calculated in proportion to the 
respective yields taking wheat as the basis. 
°The costs of lentils and peas were calculated in propor­
tion to their yields and the reported costs and yields of 
beans. 
^he costs of rapeseed were calculated as a proportion 
of its yield from the known yields and cost of sunflower. 
®Wine in 10^ liters. 
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Table A.56b. Actual costs in 
1969) 
the dryland areas (Escudos of 
Commodity Yield 
metric tons 
Labor 
days 
Total 
costs 
Variable 
costs^ 
Wheat*) 1.20 8.3 612 278 
Com 1.04 48.5 1244 211 
Oats^ 2.25 15.6 959 436 
Barley^ 1.78 12.3 841 382 
Potatoes 3.45 76.9 2138 500 
Beans .68 39.3 1426 544 
Lentils^ .57 9.1 284 50 
Peas® .79 12.6 117 20 
Sunflower 1.54 24.5 881 151 
Wine^ 6.00 65.0 2756 1091 
Source: (42 and 43) 
^The cost of labor excluded. 
^The costs of oats have been calculated in proportion 
to their yields, taking wheat yields and costs as the basis. 
^The costs of lentils and peas were calculated in 
proportion to their yields and the reported costs and yields 
of beans. 
^Wine in 10^ liters. 
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Table A.56c. Costs per hectare of livestock in the Maule 
region (Escudos of 1965) 
Compound 
commodity Code* 
Labor 
days 
Total 
variable 
costs 
Variable costs 
without 
labor 
meat-milk^ 11219 6.0 125 61 
meat-miIk° 13419 7.1 150 81 
meat-milk^ 21240 1.2 18 10 
meat-milk® 23440 .8 18 10 
mutton-wool^ 11220 9.8 239 151 
mutto n-woo1^ 13420 9.8 239 151 
mutton-wool^ 21241 3.0 65 0 
mutton-woo1^ 23441 3.0 65 0 
Source : (40, 41, 43 and the value of the product was 
calculated according to Tables A.23, A.24, 
A.25 and A.31) 
The first digit of the code indicates irrigated 1, or 
drylands 2, The next two digits indicate the provinces 1,2 is 
Curicd-Talca; 3-4 is the name for the Maule-Linares con^lex. 
The last two digits indicate: IS is meat milk in the irri­
gated area; 20 denotes mutton-wool in the irrigated areas; 
40 denotes meat-milk in the drylands while 41 indicates 
mutton-wool in the drylands. 
^Curico-Talca provinces in the irrigated area. 
^Maule-Linares provinces in the irrigated area. 
^Curico-Talca in the drylands. 
^Maule-Linares drylands. 
^Curic6-Talca irrigated area. 
^Maule-Linares irrigated area. 
^Curico-Talca drylands. 
^Maule-Linares drylands. 
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Table A.57. Monthly irrigation rates by crop in the Maule 
region 10^ 
Month Wheat^ Com Oats^ Barley^ Rice Potatoes 
January 2 .833 2 .700 2 .833 2 .833 4 .892 2 .380 
February 2 .684 2 .240 2 .684 2 .684 4 .216 1 .940 
March 2 .096 0 2 .096 2 .096 0 1 .600 
April 1 .236 0 1 .236 1 .236 0 0 
September 0 .493 0 0 .493 0 .493 0 0 
October 0 .927 0 .680 0 .927 0 .927 6 .511 1 .080 
November 1 .699 2 .040 1 .699 1 .699 4 .081 1 .760 
December 0 .516 2 ,420 0 .516 0 .516 4 .788 2 .120 
Total 12 .484 10 .080 12 .484 12 .484 24 .488 10 .880 
Month Beans^ Lentils b Chick­peas* Peas^ 
Sun­
flower 
Rape-
seed® 
January 2 .200 2 .200 2 .200 2 .200 2 .395 2 .395 
February 1 .800 1 .800 1 .800 1 .800 1 .990 1 .990 
October 0 .520 0 .520 0 .520 0 .520 1 .448 1 .448 
November 1 .600 1 .600 1 .600 1 .600 1 .876 1 .876 
December 1 .940 1 .940 1 .940 1 .940 2 .333 2 .333 
Total 8 .060 8 .060 8 .060 8 .060 10 .042 10 .042 
Month Apples^ Wine^ Peaches^Grapes^ ^e^ p^t^es 
January 2. 583 2. 012 2. 583 2-.012 2, .833 2. 054 
February 1. 887 1. 650 1. 887 1, .650 2. 684 1. 428 
March 1. 217 1, .553 1. 217 1. 553 2, .096 1. 854 
April -0. 309 0. 990 0. 309 0. 990 1. 236 0, .712 
September 0. 099 0. 515 0. 099 0. 515 0. 493 0. 830 
October 0. 799 1. 121 0. 799 1. 121 0, .927 2. 058 
November 1. 684 1. 563 1. 684 1, .563 1. 699 2. 614 
December 2. 351 1. 956 2. 351 1, .956 0, .516 0. 840 
Total 10, .929 11, .360 10, .928 11, .360 12, .484 12, .390 
Source; (42 and 43) 
^Wheat, oats and barley are irrigated at the same rate. 
^Beans, lentils, chickpeas and peas irrigated similarly. 
^Sunflower and rapeseed use the same rates of water. 
^Apples and peaches assumed to use the same rate. 
^Wine and grapes assumed to use the same rate. 
275 
Table A.58. Restrictions used to capacity in solutions 
STOKll, ST0K12 and ST0K13 for the 1965 planning 
year 
Resource Shadow prices in 10^ 
Concept ; at limit Unit^ Escudos 
level STOKll ST0K12 ST0K13 
Objective function 166,221 •3 
STOKll 10"^ E 
Objective function 156,111 •3 
ST0K12 10"^ E 
Objective function 170,112 •3 
ST0K13 10"^ E 
Irrigated are&2 
CuriCO 
Crops 29,700 Ha .060 .241 .072 
Fruits 2,950 Ha 1.306 1.184 1.330 
Vineyards 5,400 Ha .867 1.107 1.407 
Talca 
Crops 49,700 Ha .663 .269 .081 
Fruits 1,550 Ha 1.909 1.219 .416 
Vineyards 12,200 Ha 1.009 1.538 .775 
Maule 
Crops 1,700 Ha .601 .682 .561 
Fruits 80 Ha 1.145 .679 .910 
Vineyards 300 Ha .410 .787 .696 
Linares ; 
Crops 63,500 Ha .006 .203 .269 
Fruits 710 Ha .565 1.591 1.144 
Vineyards 5,700 Ha .598 1.000 1.151 
Curico-Talca 
Cattle 50,000 Ha .052 .095 .095 
Sheep 1,000 Ha .056 .099 .099 
Maule-Linares 
Cattle 28,000 Ha .035 .090 .099 
Sheep 1,000 Ha - .034 .047 
^ means Escudos, Ha means hectare. 
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Table A.58 (Continued) 
Resource Shadow prices in 10^ 
Concept at limit Unit Escudos 
level STOKll ST0K12 ST0K13 
Drylands 
Curico 
Crops 8,800 Ha .122 .16 8 .101 
Vineyards 1,100 Ha .290 .163 .248 
Talca 
Crops 18,100 Ha .110 .149 .088 
Vineyards 3,000 Ha .646 .050 .162 
Maule 
Crops 26,500 Ha .119 .172 .101 
Vineyards 7,000 Ha .342 .116 .036 
Linares 
Crops 19,700 Ha .062 .048 .0 86 
Vineyards 7,000 Ha .493 .320 
Curictf-Talca 
Cattle 116,000 Ha .014 .014 .014 
Sheep 241,000 Ha .001 .001 .001 
Maule-Linares 
Cattle 281,000 Ha .031 .013 .013 
Sheep 171,000 Ha .003 .003 .003 
Labor 
Curicd 
March 358,542 Day .051 - .045 
April 266,571 Day - - .0 36 
Talca 
March 636,401 Day - .025 .083 
April 475,693 Day - .002 
Linares 
March 620,743 Day .063 .043 .027 
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Table A.59. Solutions STOKll, ST0K12 and ST0K13 for the 
Maule region in 1965, activities included in the 
programs 
Activity level in hectares 
Concept STOKll ST0K12 ST0K13 
Irrigated lands 
CuriccT 
Wheat 
Com 
Barley 
Rice 
Sugar beets 
Apples 
Wine 
9,369 
20,331 
2,950 
5,400 
16,154 
13,546 
2U950 
5,400 
14,188 
1,727 
13,785 
2,950 
5,400 
Talca 
Wheat 
Rice 
Potatoes 
Sugar beets 
Apples 
Wine 
Grapes 
49,700 
1,550 
12,200 
36,554 
10,109 
3,037 
1,550 
12,200 
21,666 
28,034 
12,200 
1,550 
Maule 
Rice 
Wine 
Grapes 
1,700 
300 
80 
1,700 
300 
80 
1,700 
300 
80 
Linares 
Oats 
Barley 
Rice 
Beans 
Apples 
Wine 
Curic6-Talca 
Meat-milk 
Mutton-wool 
Maule-Linares 
Meat-milk 
Mutton-wool 
230 
35,216 
28,054 
710 
5,700 
50 ,000 
1,000 
28,000 
34,606 
28,893 
710 
5,700 
50 ,000 
1,000 
28,000 
1,000 
1,072 
62,428 
710 
5,700 
50 ,000 
1,000 
28,000 
1,000 
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Table A.59 (Continued) 
Activity level in hectares 
Concept STOKll ST0K12 ST0K13 
Drylands 
Curicd 
Oats 
Sunflower 
Wine 
Talca 
Wheat 
Sunflower 
Wine 
Maule 
Barley 
Beans 
Sunflower 
Wine 
Linares 
Wheat 
Barley 
Wine 
CuriCO-Talca 
Meat-milk 
Mutton-woo1 
Maule-Linares 
Meat-milk 
Mutton-wool 
8,800 
1,100 
18,100 
3,000 
26,500 
7,000 
19,700 
7,000 
116,000 
241,000 
281,000 
171,000 
8,800 
1,100 
18,100 
3,000 
26,500 
7,000 
19,700 
7,000 
116,000 
241,000 
281,000 
171,000 
8,800 
1,100 
18,100 
3,000 
26,500 
7,000 
19,700 
116,000 
241,000 
281,000 
171,000 
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Table A. 60. Restrictions used to capacity in solutions 
ST0K14, ST0K15 and ST0K16 for the 1971 planning 
yeaur 
Concept 
Resource 
at limit 
level 
Unit' 
Shadow prices in 10 
Escudos 
ST0K15 ST0K14 ST0K16 
Objective function 
•5 
ST0K14 257,047 10"^ E 
Objective function 
•5 
ST0K15 210,157 10"^ E 
Objective function 
ST0K16 264,671 10"^ E 
Irrigated lands 
CuriCO 
Crops 28,100 Ha .510 .160 .225 
Fruits 3,670 Ha 1.473 1.448 1.003 
Vineyards 5,600 Ha 1.295 1.287 .889 
Talca 
Crops 64,400 Ha .087 .124 .190 
Fruits 2,910 Ha 1.022 .958 .976 
Vineyards 13,000 Ha 1.231 .346 .064 
Maule 
Crops 3,400 Ha .678 .788 .362 
Fruits 430 Ha .567 .591 .602 
Vineyards 300 Ha i.:i3i .928 .847 
Linares 
Crops 94,500 Ha .162 .174 .270 
Fruits 1,300 Ha .603 2.055 . 822 
Vineyards 6,000 Ha 1.050 .348 .810 
Curico-Talca 
Cattle 2,000 Ha .004 — .004 
Drylands 
Curico 
Crops 5,300 Ha . 320 .369 .299 
Vineycurds 1,200 Ha — .717 .686 
Talca 
Crops 11,600 Ha .211 .164 .199 
Vineycurds 3,100 Ha — .090 — 
^ means Escudos, Ha means hectare. 
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Table A.60 (Continued) 
Concept 
Resource 
at limit 
level 
.. . .a Shadow prices in 10 
""'-t Escudos 
ST0K14 ST0K15 STOK16 
Maule 
Crops 19,200 
Vineyards 7,600 
Linares 
Crops 12,300 
Vineyards 7,000 
Curicd-Talca 
Cattle 77,000 
Sheep 285,000 
Maule-Linares 
Cattle 20 3,000 
Sheep 243,000 
Water 
February 64 8,690 
March 459,920 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
10^ 
10"^ 
.235 
.460 
.198 
.195 
.014 
.001 
.013 
.003 
.067 
,245 
.311 
,251 
.327 
014 
,001 
.013 
,003 
,077 
:408 
.382 
210 
014 
,001 
013 
003 
,056 
,008 
Labor 
Curicô 
March 
April 
Talca 
March 
April 
Linares 
March 
395,011 
294,624 
700,126 
524,712 
681,204 
Day 
Day 
Day 
Day 
Day 
.058 
.061 
.074 
.021 
.006 
.079 
.024 
.038 
,051 
.038 
.098 
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Table A.61. Solutions ST0K14^ ST0K15 and ST0K16 for the 
Maule region in 1971, activities included in 
the programs 
^ . Activity level in hectares 
«^oncepx: ST0K14 ST0K15 ST0K16 
Irrigated lands 
Curicô 
Wheat - 4,742 703 
Rice 28,100 11,745 27,397 
Potatoes - 4,038 -
Sugar beets - 7,575 -
Apples 3,670 3,670 3,502 
Wine 5,600 5,600 5,600 
Grebes - - 168 
Talca 
Barley 33,339 33,394 32,86 8 
Sugar beets 31,061 31,006 31,531 
Wine 13,000 13,000 13,000 
Peaches 2,910 2,910 2,910 
Maule 
Rice 3,400 3,400 3,400 
Wine 300 300 300 
Peaches 430 4 30 4 30 
Linares 
Wheat 62,069 - 56,379 
Barley - 36,149 
Rice - 58,354 
Sugar beets 32,431 - 38,121 
Apples - 1,300 1,300 
Wine 6,000 6,000 6,000 
Peaches 1,300 - -
CuriCO-Talca 
Meat-milk 53,932 - 57,924 
Mutton-wool 2,000 - 2,000 
Drylands 
Curic6 
Lentils 5,300 5,300 5,300 
Wine 2 81 1,200 1,200 
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Table A.61 (Continued) 
Activity level in hectcures 
Concept ST0K14 ST0K15 STCK16 
Talca 
Oats - 11,600 11,600 
Sunflower 11,600 - -
Wine - 3,100 2,176 
Maule 
Beans - 19,200 -
Lentils 19,200 - 19,200 
Wine 7,600 7,600 7,600 
Linares 
Oats - - 12,300 
Lentils 12,300 12,300 
Wine 7,000 7,000 
Curicd-Talca 
Meat-milk 77,000 77,000 77,000 
Mutton-wool 203,000 203,000 203,000 
Maule-Linares 
Meat-milk 
Mutton-woo1 
285,000 
243,000 
285,000 285,000 
243,000 243,000 
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Table A. 62. Restrictions used to capacity in solutions 
ST0K17, ST0K18 , and ST0K19 for the 19 80 planning 
year 
Resource Shadow prices in 10^ 
at limit Unit^ Escudos 
level ST0K17 ST0K18 ST0K19 
Objective function 
ST0K17 400,674 10 E 
Objective function 
ST0K18 390,231 10^ E 
Objective function 
•5 
ST0K19 375,021 10"^ E 
Irrigated areas 
Curicd 
Crops 37,700 Ha .506 .129 .397 
Fruits 4,9>0 Ha 2,993 .974 1.653 
Vineyards 6 ,100 Ha 1.321 1.920 .829 
Talca 
Crops 92,900 Ha .778 .607 .917 
Fruits 3,5 30 Ha 1,883 1.619 2.360 
Vineyards 14,700 Ha 3.790 2.514 2.004 
Maule 
Crops 11,600 Ha . 827 .590 1.009 
Fruits 80 Ha .769 .395 .687 
Vineyards 300 Ha . 825 1.207 .588 
Linares 
Crops 119,400 Ha .364 .125 .247 
Fruits 1,380 Ha 2.153 2.559 1.060 
Vineyards 6,500 Ha 2.199 1.084 1.338 
Curico-Talee 
Sheep 5,000 Ha .004 — .004 
Drylands 
Curic6 
Crops 1,900 Ha .567 .574 .327 
Vineyards 1,500 Ha .643 . 347 .442 
^ means Escudos, Ha means hectare. 
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Table A. 62 (Continued) 
Concept 
Resource 
at limit 
level 
Unit^ 
Shadow prices in 10 
Escudos 
ST0K17 ST0K18 ST0K19 
Talca 
Crops 6/500 
Vineyards 3,500 
Maule 
Crops 11,200 
Vineyards 9,900 
Linares 
Crops 6,500 
Viney ards 9,400 
Curic6-Talca 
Cattle 49,000 
Sheep 280,000 
Maule-Linares 
Cattle 136,000 
Sheep 275,000 
Water 
February 64 8,690 
Labor 
Curico 
March 456,065 
April 341,548 
Talca 
March 806,809 
Linares 
March 782,425 
April 592,6 35 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
.315 
1.286 
,446 
,641 
358 
420 
.014 
.001 
.013 
.003 
10^ m% .067 
Day 
Day 
Day 
Day 
Day 
.029 
.017 
.020 
.058 
.348 
1.094 
.414 
.697 
.513 
1.119 
,014 
001 
013 
003 
.232 
062 
.432 
1.662 
.653 
.456 
.217 
.406 
.014 
.001 
.013 
.003 
.067 
.090 
.024 
.006 
085 
,003 
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Table A.63. Solutions ST0K17, ST0K18/ and ST0K19 for the 
Maule region in 1980, activities included in 
the programs 
- . Activity level in hectares 
^ ^ ST0K17 STOK18 ST0K19 
Irrigated lands 
Curico 
Rice 799 35,991 
Potatoes - 1,709 -
Lentils 2 7,474 - 2 8,376 
Sugar beets 9,426 - 9,324 
Apples 4,950 - 4,950 
Wine 6,100 6,100 6,100 
Grapes - 4,950 
Talca 
Lentils 81,508 92,900 92,900 
Sucjar beets 11,392 
Apples - 3,530 3,530 
Wine 14,700 14,700 14,700 
Peaches 3,530 - -
Maule 
Rice 11,600 - 11,600 
Potatoes - 11,600 -
Wine 300 300 300 
Peaches 80 80 80 
Linares 
Wheat 23,580 - 10,521 
Com 79,607 — — 
Rice - 9,760 
Potatoes 16,213 7,606 5,053 
Beans — — 10 3.826 
Lentils - 93,283 
Sugar beets - 8,752 
Apples 1,380 1,380 
Wine 6,500 6,500 6,500 
Peaches - - 1,380 
Curico-Talca 
Me at-milk 
Mutton-woo1 
10,756 
5,000 
46,942 
5,000 
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Table A. 63 (Continued) 
^ . Activity level in hectares 
uoncepr ST0K17 ST0K18 ST0K19 
Drylands 
Curico 
Lentils 1,900 1,900 1,900 
Wine 1,500 1,500 1,500 
Talca 
Lentils 6,500 6,500 6,500 
Wine 3,500 3,500 3,500 
Maule 
Lentils 11,200 11,200 11,200 
Wine 9,900 9,900 9,900 
Linares 
Lentils 6,500 6,500 6,500 
Wine 9,400 9,400 9,400 
Curico-Talca 
Meat-milk 49,000 49,000 49,000 
Mutton-wool 280,000 280,000 280,000 
Maule-Linares 
Meat-milk 136,000 
Mutton-wool 275,000 
136,000 136,000 
275,000 275,000 
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Table A.64. Restrictions used to capacity in solution 
STOK22 for the 1971 planning year 
Resource Shadow ^ 
Concept at limit Unit price 10 
level E 1965 
Objective function 244/580 10^ E 
Irrigated areas 
Curico 
crops 29,700 Ha .361 
Fruits 2,950 Ha .929 
Vineyards 5,400 Ha .998 
Talca 
Crops 49,700 Ha .225 
Fruits 1,550 Ha 1.111 
Vineyards 12,200 Ha 1.290 
Maule 
Crops 1,700 Ha .916 
Fruits 80 Ha .633 
Vineyards 300 Ha 1.171 
Linares 
Crops 63,500 Ha .304 
Fruits 710 Ha .6 88 
Vineyards 5,700 Ha 1.110 
Curico-Talca 
Cattle 50,000 Ha .0 81 
Sheep 1,000 Ha .071 
Maule-Linares 
Cattle 28,000 Ha .060 
Drylands 
Curico 
Crops 8,800 Ha .255 
^ means Escudos, Ha means hectare. 
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Table A.64 (Continued) 
Resource Shadow ^ 
Concept at limit Unit price 10 
level E 1965 
Talca 
Crops 18/100 Ha .215 
Maule 
Crops 26,500 Ha .218 
Vineyards 7,000 Ha .414 
Linares 
Crops 19,700 Ha .195 
Vineyards 7,000 Ha .20 8 
Labor 
Curico 
March 395,011 Day .095 
Talca 
March 700,126 Day .052 
Linares 
March 6 81,204 Day .064 
Capital 176,050 10^ E .015 
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Table A.65. Solution STOK22 for the Maule region in 1971, 
activities included in the program 
Irrigated lands 
Curico 
Wheat 614 
Rice 29,0 86 
Apples 2,950 
Wine 5,400 
Talca 
Barley 19,059 
Sugar beets 30,641 
Wine 12,200 
Peaches 1,550 
Maule 
Rice 1,700 
Wine 300 
Peaches 80 
Linares 
Wheat 32,405 
Sugar beets 31,094 
Wine 5,700 
Peaches 710 
CuriCÔ-Talca 
Meat-milk 50,000 
Mutton-wool 1,000 
Maule-I, inares 
Meat-milk 28,000 
Drylands 
Curiod 
Lentils 8,800 
Talca 
Sunflower 18,100 
Maule 
Lentils 26,500 
wine 7,000 
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Table A.65 (Continued) 
Linares 19,700 
Wine 7,000 
Curicô-Talca 
Meat-milk 116 #000 
Maule-Linares 
Meat-milk 281,000 
Mutton-wool 45,209 
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Table A. 66 Solution STOK23 for the Maule region under the 
conditions obtaining during the 1980 planning 
year 
Resource Rangs Shadow 
Concept at limit Unit* of the price 
level row 10^ Escudos 
Objective function 312,607 10^ E 
Irrigated areas 
Curicd 
Crops 29,700 Ha 27,903 .568 
54,354 
Fruits 2,950 Ha 838 3.093 
12,413 
Vineyards 5,400 Ha 2,083 1.404 
16,359 
Talca 
Crops 49,700 Ha 47,559 .953 
56,671 
Fruits 1,550 Ha 0 1.964 
11,876 
Vineyards 12,200 Ha 8,471 3.896 
21,133 
Maule 
Crops 1,700 Ha 0 .977 
8,086 
Fruits 80 Ha 0 .837 
7,550 
Vineyards 300 Ha 0 . 884 
7,180 
Linares 
Crops 63,500 Ha 60 ,574 .804 
70 ,688 
Fruits 710 Ha 0 2.875 
6,574 
Vineyards 5,700 Ha 667 2.719 
10,473 
^ means Escudos, Ha means hectare. 
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Table A.66 (Continued) 
Concept 
Resource 
at limit 
level 
Unit' 
Range 
of the 
row 
Shadow 
price 
10^ Escudos 
Curic6-Talca 
Cattle 
Sheep 
Maule -Lin ares 
Cattle 
Sheep 
Drylands 
Curico 
Crops 
Vineyards 
Talca 
Crops 
vineyards 
Maule 
Crops 
Vineyards 
Linares 
Crops 
Vineyards 
Curico-Talca 
Cattle 
Sheep 
50,000 
1,000 
28,000 
1,000 
8,800 
1,100 
18,100 
3,000 
26,500 
7,000 
19,700 
7,000 
116,000 
241,000 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
Ha 
40,776 
68,789 
14,559 
19,213 
48,864 
0 
15,020 
0 
84,304 
0 
10,860 
113,836 
0 
20 ,908 
0 
65,069 
0 
20,847 
0 
68,625 
0 
12,855 
424,475 
0 
454,560 
.051 
.055 
.069 
.023 
.566 
.538 
.327 
1.347 
.446 
.641 
.432 
1.139 
.014 
.001 
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Table A. 66 (Continued) 
Concept 
Resource 
at limit 
level 
Range 
Unit of the 
row 
Shadow 
price 
10^ Escudos 
Maule-Linares 
Cattle 281,000 
Sheep 171,000 
Water 
February 648,690 
Labor 
Curicd 
March 456,065 
Talca 
March 806,809 
Linares 
April 592,635 
Ha 0 
589,475 
Ha 0 
384,560 
10V 605,802 
661,862 
Day 357,306 
499,616 
Day 623,857 
863,000 
Day 252,358 
697,146 
.013 
.003 
.031 
.042 
.014 
.002 
Table A.67. Solution STOK23 for the Maule region in the 1980 planning year 
activities included in the program 
Coat of Range of 
Activity Sensitivity increasing sensitivity 
Concept level range cost of of net 
hectares hectares decreasing in 
10^ hectares 
profit in 
103 hectares 
Irrigated lands 
Curicd 
Wheat 18,324 
Lentils 3,339 
Sugar beets 8,0 37 
Apples 
Wine 
Talca 
Rice 
2,950 
5,400 
26,073 
Sugar beets 2 3,62 7 
Wine 
Peaches 
Maule 
Rice 
Wine 
12,200 
1,550 
1,700 
300 
149 
23,906 
0 
14,210 
5,794 
9,673 
0 
2,950 
2 ,083 
5,400 
20,545 
44,917 
4,783 
24,937 
8,471 
12,200 
0 
1,550 
0 
1,700 
0 
300 
.031 
.024 
,036 
.052 
.059 
.074 
1.751 
00 
1.404 
00 
.061 
.139 
.139 
.258 
3.896 
CO 
.168 
00 
.442 
00 
.884 
00 
1.096 
1.151 
. 806 
. 894 
1. 311 
1.444 
2.000 
00 
.370 
00 
1.141 
1.341 
1.132 
1.529 
.166 
00 
1.887 
00 
.665 
00 
.051 
00 
Table A.67 (Continued) 
Concept Activity level 
hectares 
Sensitivity 
range 
hectares 
Maule (Cont.) 
Peaches 80 
Linares 
Rice 
Potatoes 
Apples 
Wine 
44,180 
19,320 
710 
5,700 
Curic6-Talca 
Meat-milk 50,000 
Mutton-wool 1,000 
Maule-Linares 
Meat-milk 28,000 
Mutton-wool 1,000 
Drylands 
Curicô 
Lentils 
0 
80 
37,518 
63,023 
476 
19,363 
0 
710 
667 
5,700 
40,776 
50,000 
0 
1,000 
19,213 
28,000 
0 
1,000 
8,800 0 
8,800 
Cost of 
increasing 
cost of 
decreasing in 
103 hectares 
Range ot 
sensitivity 
of net 
profit in 
10^ hectares 
.410 ,485 
.020 
.030 
.030 
.521 
1.571 
CO 
2.719 
.918 
.968 
.868 
1.419 
1.380 
CO 
.064 
.051 
00 
.055 
00 
.044 
00 
.044 
00 
.069 
00 
.023 
00 
.045 
00 
.045 
00 
.411 
00 
.210 
00 
Table A. 67 (Continued) 
Concept 
Activity 
level 
hectares 
Sensitivity 
range 
hectares 
Wine 
Talca 
Lentils 
Wine 
Maule 
Lentils 
Wine 
Linares 
Lentils 
Wine 
1,100 
18,100 
3,000 
26 ,500 
7,000 
19,700 
7,000 
Curicd-Talca 
Meat-milk 116,000 
Mutton-wool 241/000 
0 
1,100 
0 
18,100 
0 
3,000 
0 
26,500 
0 
7,000 
0 
19,700 
0 
7,000 
116,000 
0 
241,000 
Cost of 
increasing 
cost of 
decreasing in 
103 hectares 
.538 
00 
.141 
00 
1.347 
.133 
00 
.641 
00 
.255 
00 
1.139 
00 
.014 
00 
.001 
Range of 
sensitivity 
of net 
profit in 
103 hectares 
.421 
.213 
00 
.147 
.313 
00 
. 0  
00 
.179 
00 
.003 
0 
00 
. 0  
Tablt A,67 (Continued) 
Cost of Range of 
Activity Sensitivity increasing sensitivity 
Concept level range cost of of net 
hectares hectares decreasing in profit in 
103 hectares 103 hectares 
Maule-Linares 
Meat-milk 281,000 0 .013 0 
281,000 00 00 
Mutton-wool 171,000 0 .003 0 
171,000 00 00 
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Table A. 68. Solutions ST0K31 and STOK33 for the Maule region 
under the conditions obtaining during the 1971 
planning year 
Activities 
Resource 
at limit 
level 
ST0K31 
Resource 
at limit 
level 
STOK33 
Shadow Prices 
3 in 10 Escudos Unit* 
ST0K31 STOK33 
Objective function 
ST0K31 
Objective function 
STOK33 
210,468 
220,081 
10^ E 
10^ E 
Irrigated areas 
CuriCO 
Crops 
Fruits 
Vineyards 
29,700 
2,950 
5,400 
3,670 
5,600 
.105 
1.315 
1.450 
1.157 
1.340 
Ha 
Ha 
Ha 
Talca 
Crops 
Fruits 
Vineyards 
49,700 
1,550 
12,200 
2,910 
13,000 
.121 
.420 
.782 
.329 
.707 
Ha 
Ha 
Ha 
Maule 
Crops 
Fruits 
Vineyards 
1,700 
80 
300 
3,400 
430 
300 
.672 
.957 
.743 
.474 
.893 
.683 
Ha 
Ha 
Ha 
Linares 
Crops 
Fruits 
Vineyards 
63,500 
710 
5,700 
94,500 
1,300 
6,000 
.520 
1.433 
1.385 
.209 
1.227 
1.241 
Ha 
Ha 
Ha 
Curico-Talca 
Cattle 
Sheep 
50,000 
1,000 
75,000 
2,000 
-090 
.090 
.023 
.027 
Ha 
Ha 
Maule-Linare s 
Cattle 
Sheep 
28,000 
1,000 
56,000 .103 
.052 
.028 Ha 
Ha 
^ means Escudos, Ha means hectare. 
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Table A.68 (Continued) 
Resource Resource Shadow Srices 
Activities ^îeveî^^ ^ leveî^^ in 10^ Escudos Unit* 
ST0K31 STOK33 ST0K31 STOK33 
Drylands 
Curicô 
Crops 
Vineyards 
Talca 
Crops 
Vineyards 
Maule 
Crops 
Vineyards 
Linares 
Crops 
Curico-Talca 
Cattle 
Sheep 
Maule-Linares 
Cattle 
Sheep 
Water 
February 
Labor 
8,800 5,300 
1,100 1,200 
18,100 11,600 
3,000 3,100 
26,500 19,200 
7,000 7,600 
19,700 12,300 
116,000 77,000 
285,000 
281,000 203,000 
171,000 243,000 
648,690 
,142 .142 Ha 
217 .365 Ha 
109 .115 Ha 
117 .103 Ha 
.210 .216 Ha 
.044 .059 Ha 
,123 .134 Ha 
.013 .014 Ha 
.001 Ha 
.012 .013 Ha 
.002 .003 Ha 
.050 10^ 
Curioo 
March 
April 
Talca 
March 
Linares 
March 
Capital 
395,011 395,011 
294,624 294,624 
700,126 700,126 
681,204 681,204 
176,050 
053 .037 Day 
0 39 .065 Day 
093 .098 Day 
.009 .022 Day 
.038 - 10^ E 
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Table A. 69. Solutions STOK31 and STOK33 for the Maule 
region in the 1971 planning year, activities 
included in the program 
Level hectares. 
Irrigated lands 
Curiod 
Wheat 
Rice 
Sugar beets 
Apples 
Wine 
Talca 
Wheat 
Sugar beets 
Wine 
Grapes 
Maule 
Rice 
Wine 
Grapes 
Linares 
Rice 
Apples 
Sunflower 
Wine 
Curico-Talca 
Meat-milk 
Mutton-woo1 
Maule-Linaxes 
Meat-milk 
Mutton-wool 
Drylands 
12,260 
1,447 
15,993 
2,950 
5,400 
18,120 
31,580 
12,200 
1,550 
1,700 
300 
80 
63,500 
710 
5,700 
50,000 
1,000 
28,000 
1,000 
1,393 
15,300 
3,670 
5,600 
20,800 
30,970 
13,000 
2,910 
3,400 
300 
80 
56,213 
1,300 
38,287 
6,000 
75,000 
2,000 
56,000 
Curicô 
Oats 
Wine 
8,800 
1,100 
5,300 
1,200 
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Table A. 69 (Continxied) 
Activity level hectares 
Activities ST0K31 ST0K33 
Talca 
Wheat 18,100 11,600 
Wine 3,000 3,100 
Maule 
Lentils 26,500 19,200 
Wine 7,000 7,600 
Linares 
Barley 19,700 12,300 
Wine 4,076 
Curic6-Talca 
Meat-milk 116,000 77,000 
Mutton-wool 146,874 2 85,000 
Maule-Linares 
Meat-milk 281,000 20 3,000 
Mutton-wool 171,000 243,000 
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Table A, 70. Solutions STOK32 and STOK34 for the Maule region 
under the conditions obtaining during the 1980 
planning year 
Activities 
Resource 
at limit 
level 
Resource 
at limit 
level 
Shadow prices 
in 10^ Escudos Unit* 
STOK32 STOK34 STOK32 STOK34 
Objective function 
STOK32 
Objective function 
STOK34 
211,823 
224,808 
10^ E 
10^ E 
Irrigated areas 
Curicô 
Crops 
Fruits 
Vineyards 
29,700 
2,950 
5,400 
37,700 
4,950 
6,100 
.370 
1.705 
1.450 
.025 
1.298 
1.197 
Ha 
Ha 
Ha 
Talca 
Crops 
Fruits 
Vineyards 
49,700 
1,550 
12,200 
3,530 
14,700 
1.139 
.990 
.423 
.874 
.326 
Ha 
Ha 
Ha 
Maule 
Crops 
Fruits 
Vineyards 
1,700 
80 
300 
11,600 
80 
300 
.855 
.602 
.950 
.584 
.494 
.862 
Ha 
Ha 
; Ha 
Linares 
Crops 
Fruits 
Vineyards 
63,500 
710 
5,700 
1,380 
6,500 
.443 
2.330 
.546 
2.013 
.318 
Ha 
Ha 
Ha 
-Maule-^L inares 
Cattle 28,000 - .018 - Ha 
Drylands 
Curicô 
Crops 
Vineyards 
8,800 
1,100 
1,900 
1,500 
.373 
.851 
.353 
.833 
Ha 
Ha 
^ means Escudos, Ha means hectare. 
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Table A.70 (Continued) 
Activities 
Resource 
at limit 
level 
STOK32 
Resource 
at limit 
level 
STOK34 
Shadow prices 
in 10^ Escudos Unit^ 
STOK32 STOK34 
Talca 
Crops 
Vineyards 
18,100 
3,000 
6,500 
3,500 
,161 
,168 
16 8 Ha 
163 Ha 
Maule 
Crops 
Vineyards 
26,500 
7,000 
11,200 
9 ,900 
.237 
.306 
252 Ha 
321 Ha 
Linares 
Crops 
Vineyards 
Curic6-Tea.ca 
Cattle 
Sheep 
Maxole-Linares 
Cattle 
Sheep 
19,700 
7,000 
116,000 
281,000 
171,000 
6,500 
9,400 
49 .000 
280,000 
136,000 
275,000 
.267 
.607 
013 
.012 
,002 
,247 Ha 
,400 Ha 
,014 Ha 
001 Ha 
,013 Ha 
,003 Ha 
Water 
February 648,690 648,690 .063 ,131 10^ m^ 
Labor 
Curico 
March 
April 
456,065 456,065 
341,588 
008 .009 Day 
- .024 Day 
Talca 
March 
Linares 
March 
Capital 
806,809 
176,050 
806,809 
782,425 
007 .074 Day 
.019 Day 
038 - 10^ E 
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Table A. 71, Solutions STOK32 and STOK34 for the Maule region 
in the 19 80 planning year, activities included 
in the programs 
Irrigated lands 
Curio6 
Wheat - 302 
Rice 23,906 794 
Beans - 36,604 
Sugar beets 5,794 
Apples 2,950 4,950 
Wine 5,400 6,100 
Talca 
Wheat 12,163 
Sugar beets 37,537 35,875 
Wine 12,200 14,700 
Peaches 1,550 3,530 
Maule 
Rice 1,700 11,600 
Wine 300 300 
Peaches 80 80 
Linares 
Barley - 42,654 
Rice 63.500 66,737 
Apples 710 1,380 
Wine 5,700 6,500 
Curi CÔ-T alca 
Meat-milk 47,202 
Maule-Linares 
Meat-milk 2 8,000 
Drylands 
Curico 
Lentils 3,800 1,900 
Wine 1,100 1,500 
Talca 
Wheat 18,100 6,500 
Wine 3,000 3,500 
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Table A.71 (Continued) 
Activities ^ '"°|gSr34 
Maule 
Beans 26,500 11,200 
Wine 7,000 9,900 
Linares 
Lentils 19,700 6,500 
Wine 7,000 9,400 
Curicd-Talca 
Meat-milk 116,000 49,000 
Mutton-wool 132,879 280,000 
Maule-Linares 
Meat-milk 2 81,000 136,000 
Mutton-wool 171,000 275,000 
